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THE WEEE IN IRON CIRCLES. 





Despite the daily improving crop prospects, the gen- 
eral iron market may not, after all, immediately experi- 
ence the good effects of the same to the degrees heretofore predicted. 
The trouble seems to be with the unsatisfactory financial condition 
of the railroads. Car companies state that they do not expect large 
business for this Fall, owing to the inability of many railroads 
to pay cash and the unwillingness of the car makers to accept paper. 
It is felt that within thirty days orders will be given out which will 
keep the car works running full, though at low prices, throughout 
the year, and that as soon as money can be realized for the crop that 
is being marketed, business at remunerative prices will ensue. It is 
believed that the demands for cars for transportation purposes will 
be greater than ever before, and that a car famine will be one of the 
results this Fall, which, owing to the delay on the part of the rail- 
roads in placing their orders, it will be impossible to supply. The 
general outlook is, therefore, for a fair amount of business through 
the Fall with an improvement in prices for next year. At Cincin- 
nati the pig iron market is fairly active for this season of the year 
when only light transactions are looked for. Prices remain about 
the same, except that now and then sellers seem disposed to 
meet offers with prices a trifle shaded. It is fair to say, however, 
that this is the exception and not the rule, and that for standard 
brands prices are still maintained. Among the Southern charcoal 
furnaces, Warner has just resumed operations, and La Grange will 
probably have repairs completed within two weeks. It is reported 
that one of the Woodstock coke furnaces will start on the 15th inst, 
and Etowah is about ready to blow. ‘Trussville has been deferred on 
account of the failure to perfect the lease. The Louisville market 
is confined to car load lots. There has, however, been heavy buying 
on the part of the large car companies, one closing for about 7,000 
tons and another for about 3,000. The prices at which the iron was 
sold were extremely low, but it was thought wise on the part of fur- 
naces, owing to heavy stocks, to make the sale rather than carry the 
iron. Coke prices are ruling steadily at basis of $10, Birmingham, 
for grey forge, with an advance of 25 to 50 cents asked for last year’s 
delivery, and this basis held firm by some of the larger companies. 
The Chicago pig iron market has shown increasing dullness during 
the past week ; orders now going, for the most part, are for small lots. 
A few large consumers are still holding off before placing their sea- 
son’s contracts, but the number is limited, and the parties waiting 
are doing so in hopes of getting concessions, either in the way of job 
lots or iron from furnaces having depleted order books. Prices 
remain on about the same basis as a week ago, though on Southern 
cokes there is a little more firmness on some grades, notably No. 1 
soft, which at present is scarce for early shipment. The railroad 
buying, which was expected to start July rst, has not yet begun, not- 


General Features. 


withstanding the fact that the time is rapidly approaching when the. 


crops will have to be moved, and all available rolling stock will be in 
constant demand. Postponement of purchase on the part of railway 
lines simply means so much additional business when these com- 
panies come into the market, and a larger impetus will be given to 








trade whenever this movement starts up. While the Detroit market 
continues in the same unsatisfactory state as regards prices, there is 
a good volume of business being transacted. Especially is this true 
of Lake Superior charcoal. Notwithstanding the large majority of 
malleable iron makers made their purchases in June, still there were 
some who have but recently come into the market, and they, together 
with the car wheel makers who are covering for orders as fast as 
taken, have caused more inquiry for this class of iron. There are 
also some inquiries for round lotsof Southern, but while nearly all 
furnaces are willing to accept low prices for present sales for prompt 
delivery, yet there are a few at least who will not make present low 
figures as basis for six to twelve months’ delivery in the future. Ship- 
ments at Buffalo continue moderately heavy in the aggregate, but 
they are distributed over wide territory. Consumption is exceedingly 
light, and at present is probably less than production. There are 
many indications, however, of a large increase in consumption inside 
of the next month. 

In the absence of the correct figures, either as to the 
total amount of the ore sales thus far, or of the amount 
of ore shipped from the mines upto date, it is more 
than difficult to obtain anything like an intelligent statement of the 
situation, and all that appears in the way of figures must necessarily 
be more or less a matter of guess, the facts being as yet beyond the 
reach of the trade, except in so far as each dealer knows his own 
position, which is carefully concealed from all the others. Yet they 
all agree that the sales upto date cover nearly 90 per cent. of 
the intended output, and as it would be a physical impossibility to 
bring down more ore this year than this approximate amount, there 
is but very little chance of materially increasing the figure. Among 
the more recent sales were several of non-Bessemer hematites, for 
delivery within sixty miles of the sea-board, the total sales of this 
class of ore east of the mountains fully aggregating half a million 
tons. When it is considered that foreign ores are very cheap this 
year, in connection with low ocean freights, the great shrinkage in 
the price of Lake Superior ore, to enable it to compete with this 
foreign ore, can better be appreciated. Eight cents per unit is the 
average cost to the Eastern consumers, who in the present depressed 
state of the ore trade are enjoying a good thing. It must be consid- 
ered, however, that while the sales in this market are made directly 
to the makers of pig iron, thus taking on the character of staple 
business transactions, the Eastern markets are sensibly influenced, 
and to a degree controlled, by the general financial situation as 
reflected by Wall street, so that they must necessarily assume some- 
thing of a speculative character, which is altogether lacking here. 
The merry war as to lake freights received another impetus this 
week by the advance of the Escanaba and Marquette rate, which was 
stubbornly resisted by shippers for a time, but without avail. It is 
quite evident that with the incoming grain crops there will bea 
further demand for lake transportation, which in turn must tell upon 
the rate. The ore men, of course, have largely discounted this una- 
voidable contingency, but since they have already disposed of by far 
the largest portion of their output and can apply the increased rate 
only to the sales yet to be made, the chance is not excluded that they 
may have to pay a great deal more than they contemplated when 
the bulk of their sales was made. There are at this writing quite a 
good many craft that have not gone into commission this season, the 
low freights paid thus far enabling only the larger carriers to do 
business with any sortofeconomy. With the advent of better rates it 
is very likely that these smaller vessels will enter the market and 
add to the total tonnage under employment. The pig iron market 
is quiet and sluggish. There is very little buying in any sort of 
quantity, the heavier consumers having placed their orders some 
time ago. What little trading is going on, is confined to smaller 
lots, such as any furnace will sellin connection with their regular 
orders so as to get out the full capacity of the stack. The mills are 
busy in Pittsburgh, but the most of them inthe valley are either 
shut down for repairs, or are preparing to do so, 
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THE PROGRESS OF METAL TIES. 


Though there are over 25,000,000 miles of railroad in foreign 
countries using metal ties, being 13.21 per cent. of their total mile- 
age, American railroad managers are as yet slow to adopt them, 
although several roads are trying them toa limited extent. Itis 
stated on apparently good authority that more than 80,000,000 wooden 
ties are usedin the United States each year, the same costing $40,- 
000,000. Five hundred million cubic feet of lumber is used yearly 
for railroad purposes, requiring the annual culling of more than 
1,000,000 acres of our best timber land. 

The table below is copied froma report, just published, by the 
Forestry Division of the United States Census Bureau, and speaks 
for itself : : 

The following table gives the total area of timbered land located in the 
States of Michigan, Wisconsin and Minnesota. The principal varieties of 
timber, together with the total product, and total value of each variety, is 
given: 





























Estimated 
| , total product 
Principal Varieties of Timber. —-* ph mare nne ml Total value. 
| (Feet, board 
measure.) 
White pie iissssscsssssscvcccsscoccrseccvcccsssessoteccesesseasstnsssesseoses| 9) §369/095 47.304,587,S19 $191,530,084 
White and Norway pine 1,3¢9,420 3,64, 233,000 10,332,929 
Es cnccccsssvcccccectvedensinn 345,144 1,627,208,000 1,658,030 
UNIIOE sstik siegnanednevinnssne ves tipbnmnsecetnke: 600 106,467 527,080,500 742,510 
Miscellaneous soft WOOG...........2. cscs. .....secccecsssecesess 1,021,261 3,341,248,000 3,991,4¢6 
ERIE in rent'00cc0ssccc0s serene secnvnoneenenee sbeneseseses cobegesenosscesorenscossens 57,921 301,231,000 942,177 
Beech, birch and maple.......00.....:sssscessssesee sesessess ooee 91,539 552,402,900 1309 
PIED oss spencanibopuronuscesssonschoqaubedpncedesiecsasiestortanscoaybe thee sees 1,238 10,395,000 33,020 
UNNI. sicesnhensvhvededndoheinoubeoneekasssohsetis)iseessbiiniencbepsansaaebcovisees 37,246 82,018,000 126,465 
Miscellaneous hard WOOdS....s..00....sssscssssseeeeseseesssseereee| 1,156,460 6,057,826, 800 7,279,280 
Totall............ccscccscccerssrescrscvcccesorcssscosoccvccconcescosccsoosse| 32,469,391 | 63 480,200,719 $210,625,213 








The consumption in Michigan, Wisconsin and Minnesota of merchantable 
standing timber of all varieties by the manufacturing industries operating 
mills, whose reports are presented herewith, is shown in table 12 to have 
aggregated 9,845,113,654 feet (scaled measure) during the census year, to which 
should be added the timber cut and manfactured by establishments having 
mills located in other States. From reports embracing the operations at 
such places, it appears that about 750,000,000 feet is manufactured at 
points on the Mississippi river, and 750,000,0co feet at points on Lake 
Erie. These quantities, added tothe domestic consumption, aggregate 10,670,- 
000,000 feet of standing timber consumed annually for raw material. It also 
appears from the reports of the mill establishments referred to that the quan- 
tity of standing timber now owned by them is only sufficient at this rate of 
consumption to supply their requirements for four or five years. 

While oak, above mentioned, includes 60 per cent. of the ties 
used, the entire oak product of the three States would furnish less 
than one-tenth of the ties used this year. Make all the hemlock, 
cedar, elm and oak into ties, now growing in the above-named States, it 
would still be less than half of this year’s consumption. 

It is no wonder that the friends of American forestry are becom- 
ing alarmed at the rapid depletion of our timber supplies, and that 
the substitution of other materials for wood is going rapidly forward. 
If it be true, as stated, that 3,000,000 tons of steel would be required 
annually to replace with steel ties the wooden ones removed each 
year, the field for building up a great industry would appear to be 
most inviting—but a great deal of pioneer work must be done yet. 





COTTON-TIE MANUFACTURE AT HOME AND ABROAD. 


Though not claiming as much public attention as tinplate manu- 
facture, the extension of the cotton-tie industry in the United States 
is going steadily forward, thanks to the favoring provisions of the 
McKinley Act. Under that act a specific duty of one and one-tenth 
cents per pound is imposed on all band iron, and an additional two- 
tenths of acent per pound on band iron wholly manufactured into 
ties, as against an ad valorem rate of 35 per cent. under the old law. 
Thus, one ton of such ties valued in England at an average of £7, or 
$34.06, being dutiable at the rate of 35 per cent., would pay a duty of 
$11.92, while under the new law at the specific rate of one and three- 
tenths cents per pound the same ton would have to pay a duty of 
$29.12, or an increase of $17.20 per ton. 

That this duty is practically prohibitive now appears from a 
recent report to our State Department, by United States Consul Bur- 
gess, of Tunstall, England, within whose consular district is located 
the Wheelock Iron and Salt Company (Limited), commonly known as 
the Wheelock Forge, the only one in England that has devoted its 
entire energy to the manufacture of the one article—the widely 
known ‘ Wheelock ties.” This entire plant was built, and the 
machinery made, especially for this one particular branch of the iron 
industry. It was therefore impossible, without very great additional 
outlay of capital, to so alter and rearrange the plant as to make it of 
use for any other line of manufacture. Thus when the late legisla- 


tion was accomplished, which proved so adverse to the cotton-tie 











interests of Great Britain, this plant was at once so deeply affected 
as to cause an entire suspension of operations. The magnitude of 
the business done by this particular forge, and its importance in the 
cotton-tie industry of Great Britain, will at once be recognized in the 
fact that, out of an average annual exportation of 25,000 tons, 15,000 
tons were produced at the village of Wheelock. The ties are cut in 
lengths of 11 feet each, out of No. 18 iron gauge, one inch wide. 
Thirty of these ties constitute a bundle, 44 of which bundles weigh 
just one ton. 

Referring to a recent interview with the managing director of 
the works, Mr. Burgess says : 

With a plant valued at $250,000 on their hands, utterly unfit for the manu- 
facture of any other commodity, the blow has fallen very heavily upon the 
share-holders. There was some talk at first of investing the additional cap- 
ital required and of rearranging the plant for the manufacture of some other 
line of iron product. This idea, however, has been abandoned, and the direc- 
tors have decided to wait and see whether the next Congress, or at least the 
next administration, will not so modify the tariff laws as to permit ef them 
resuming their operation as heretofore. The cessation of operation has, as a 
matter of course, grievously affected the little village of Wheelock ; nearly the 
entire village was dependent, either directly or indirectly,on this one indus- 
try. Englishmen are not like men of some other nations; they do not like to 
change either their abode or their particular line of work, and when it becomes 
a matter of necessity, as in this case, they are slow to make the change. 

The weekly consumption of coal at this forge was from 600 to 700 tons of 
a peculiar quality mined in the neighborhood, yet almost entirely unfit 
for any other line of local manufacture or consumption. The question, 
“What shall we do with this large part of our product?” has become one of 
serious importance to the colliery proprietor. Being of acheap grade and 
only fit for acertain line of manufacture, the question of freights has practi- 
cally almost killed its sale. 

The picture is certainly not an attractive one, nor can Ameri- 
can manufacturers contemplate it without sympathy for the employes 
thus thrown out of work; but their first duty is to build up the pros- 
perity of the United States, and if the transfer ofa great industry 
from the Old World to the New works temporary embarrassment on 
the other side, compensation is found in the fact that many thou- 
sands of people in our own country will be benefited and made pros- 
perous and happy. As to the stockholders of the English works, 
they have been pocketing American money so many years that they 
can just as well turn their energies in another direction, albeit they 
do not like to change their abode or line of work. 





HEMISPHERIC FORGES, AND SUCH. 

We guess we quite agree with our graphic contemporary of the 
graceful pen, the Age of Stec/,in the statement that “the austral 
sections ofthe nation are coming into active industrial participitation 
with the rest, and as Lazarus came out of his tomb, so is the South 
shaking the napkin from the face of the dead and coming into vital 
unison with the rest of the national family,’ and we will try real 
hard to coincide with it in a poetic proposition that “the Southern 
giant with its feet in the Gulf, is in industrial partnership with the 
Vulcan of the Alleghanies and the Cyclops of the Northern lakes.’’ 
But we submit, in all candor, whether it isn’t stretching the cyclo- 
pean legs of our modern Vulcan a little, when it predicts that the 
iron centers of the United States will some day “ be grouped in the 
Pittsburgh region of the North; in Birmingham, East Tennessee 
and North Carolina in the South, and at Puget Sound on the Pacific 
coast.” This is a gigantic geographical triangle, but we presume it 
has to be in order to contain, as our St. Louis friend so beautifully puts 
it, the “ hemispheric forges of the future.’’ By the way, Manager 
Swank, of the American Iron and Steel Association, what are ‘ hem- 
ispheric forges?”’ We fail to find them classified in this year’s Iron 
and Steel Directory. 





ROBINSON CRUSOE, on his solitary island, was a whole commu- 
nity of congenial souls compared with solitary position occupied by 
the Un-American Artisan among trade papers, on the subject of the 
American tinplate industry. It is conspicuously and unspeakably 
lonesome. Nota single trade journal, even in its own special line, 
is with it in its absurd and untenable position. 





Every iron manufacturer will read will keen relish the article 
of Mr. Jacob Reese, the well-known metallurgist, in another column. 
Mr. Reese has an inexhaustible fund of interesting incidents of his 
experience in the iron industry, and his contributions are always 
perused with pleasure and profit. 





MARKED improvement ‘s shown by the American Manufacturer 
in its new typographic dress and more convenient form. Our con- 
gratulations are hearty and sincere. 
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BLUE BLAZES. 





BY JACOB REESE. 


In 1833 my father introduced the boiling procers in the works of the Val- 
entines, at Bellefont, Pa. The fire brick required was ordered from Scotland, 
but they never came, as the ship was lost in a storm, and the brick went down 
to the bottom of the sea. As it required about nine months for the order to 
go over and the brick to come bazk, father concluded to build his furnace of 
stone. The roof was built of sandstone, and the sides of limestone, and the 
working chamber was lined and fitted with forge cinders. 

I remember very well the day when the works were ready to start. Mr. 
Valentine had invited people from Philadelphia and all the surrounding coun- 
try to witness the new departure in the manufacture of iron, and they came on 
horseback, in carriages and in the stage coach. I thought that I had never 
seen such a large number of “ big bugs ” in my life before. 

When the heat was ready father said, “ Pull up the door, Jacob.” I pulled 
up the door and father pulled out a big, hot ball of iron and sluvug it under the 
hammer ; and amid the smiling glances of more than two hundred men and 
women, said, “‘ Pull the gate, Isaac.” Up the gate went, and down came the 
big hammer and smashed the big ball of hot iron into ten thousand pieces, 
scattering it among the crowd of ladies and gentlemen, whose smiling glances 
were instantly changed to expressions of fear and disgust; and although Isaac 
shut the gate at once, the mighty water-wheel still turned and lifted the ham- 
mer, and down it came every two seconds, until father “gaged itup.” Then 
father said, “ S weep it off, Isaac,” and “Pull up the door, Jacob,” and I cried, 
“O, father, cook it more, cook it more!” fer I thought that he had not cooked 
the iron enough. But father coolly said, ‘‘ Don’t cry my son, I will cook it 
with B'ue Blazes.” And up went the door and out came another ball of iron, 
which he left on the standing, and taking the ladle he poured about a quart of 
water on the ball, when lo! a big Blue B!aze arose from it, ascending five or 
six feet high. Father then swung the ball under the hammer, and Isaac 
pulled the gate, the big wheel turned and the hammer came down and beat 
on the iron; but it did not kuock it into dust as it did the first. The hammer 
kuocked the cinder out of it, and it was hammered intoa bloom. And thus all 
the remaining balls were treated with Blue Blazes and all worked well. 

After another heat was charged and father was resting, I asked him how 
it was that pouring water on the iron made it work better. He replied, “ You 
know, my son, that our fire-brick were sunk in the bottom of the sea, and I 
haa to build the sides of my furnace with limestone, and the limestone dried 
the iron. Now, when the iron is too dry, B'ue Blazes is the only thing that 
will make it work good.” I then asked father “ What is Blue Blezes?” He 
replied, “I don’c know what it is, but I know when the iron is dry and won’t 
stick together under the hammer, that Blue Biazes will cure it and make it 
w ork like lead.” 

I asked everybody I met, “D> you know what Blue B!azes is?’ but the 
Winter passed and the Simmer came, and nobody could tell me what Blue 
Blazes was. Bat one afternoon, while I was fishiug for speckled trout, with a 
fly, oa Spring Creek, Judge Barnside came along with a beautiful young lady 
on his arm ; and as he neared me he said, “ I,2t me fly one or two for you, my 
son ;” and holding the rod away from him, I replied, “If you will tell me what 
is Biue Blazes, I will. Don’t you remember, when father put the first ball 
under the hammer, that it was knocked into flinders, but when he made the 
Blue Blazes come out of the others they hammered like lead?” “OO, yes,” said 
the Judge, ‘‘ You are the son of Mr. Reese. Blue Blazes—Blue B!azes—well, 
that relates to chemistry, and I don’t know anything about it; but I am going 
down to Philadelphia next week, and I will bring you a work on chemistry 
which will tell you all about Blue B'azes. I handed the rod to the Judge; and 
while he was fishing I was looking at the beautiful blue eyes of the young 
lady, and I wondered if that book the Judge was going to bring me would tell 
me why I felt better while I was looking at them. The Judge gave me my rod, 
and taking the blue-eyed girl on his arm, he left me; but true to his promise, 
in a few weeks he brought me the Orford Edition of Chemistry, which I found 
to be a big book full of hard words such as SiO,—Fe,0,—CO—CO, and such 
like, but I could not ficd out anything about Blue Blazes in it. 

After studying the book for ten years I found out what Blue Blazes was: 
that by pouring water on hot iron, the water is decomposed, the oxygen 
uniting with the iron making a new cinder, which mak~«s the iron stick and 
weld; while the hydrogen is evolved as Blue B'azes; but I have never yet 
found a book that properly explains why the glance of a blue-eyed girl would 
make me feel so good. 

And now, after making several hundred thousand dollars in chemistry 
and metallurgy, I look back with great delight to the day when my father 
excited my interest in Blue Blazes, and the meeting of Judge Burnside and the 
blue eyed girl on Spring Creek, and see how little things tend to turn a man’s 
energies into channels of usefulness and profitable life. 

PHILADELPHIA, July 8th, 1891. 





RECIPROCITY EXTENDING. 





The most far-seeing clause of the McKinley tariff bill is the one that pro- 
vides for reciprocity. It was the work of a man of genius, a statesman of the 
front rank. Reciprocity is a wonderful thing, if we only consider its scope. 
It compels the countries of South and Central America, as well as the West 
Indies, to either submit to a tariff upon their exports to the United States, and 
thereby be driven from our markets, or else to accept a free market for their 
product and give to the manufactures and other things, raised in this country, 
a free market, or at least privileges equal to that which they obtain from us. 
In other words, if the countries of the West Indies, South and Central Amer- 


enormous, profitable alike to the Southern countries and to Europe, in this 
wise: We purchase about five times as much from the countries on this hem- 
isphere as they purchase from us—their market here is greater many times 
over than ours is with them. It is essential to their prosperity that they con- 
tine to supply us with their sugar, their coffee, rubber, dye-woods, hides, etc, 
The purchases made by South and Central Americans in exchange for their pro- 
ducts sent here and abroad, are to a great extent madein Europe. The money 
that they obtain from us for their goods they spend—in large part—in buying 
manufactures which they need, from Europeans. Reciprocity now steps in 
and says to these people: We are willing to continue to receive your goods, 
but you must provide a market for ours. There must bea fair exchange. 
And here is how our Government compels the other countries to accede to 
this policy of reciprocity. The sugar and coffee and rubber of Brazil, it is 
well known, is now admitted here free. Brazil agrees to reduce her tariff 
upon American goods so that Americans have a fair chance of supplying their 
markets with goods which they formerly purchased in Europe. Now, it was 
necessary to Cuba that she should continue to serd four-fifths of her sugar 
here—necessary both to Cuba and to Spain. But it was impossible, without 
giving American goods a chance in Cuban markets, for Cuba to sell us her 
sugar. Therefore Spain was obliged to make special and valuable conces- 
sions to Americans in the markets of Cuba, although directly antagonistic to 
the trade of her own people. So it is with all the other countries of South 
and Central America and the West Indies, that are in competition with each 
other in our markets—they must all reach us upon terms of equality, hence 
they must all succumb to reciprocity, and therein lies the opportunity. 
Right there lies the opportunity of Americar shipping. Its rehabilitation 
is possible under these conditions. So it is, that the probability of our open- 
ing up a larger trade with Cuba, with Venezuela, Brazil, Argentine Republic, 
Uraguay, and probably Chili, and other West coast countries, all of whom are 
gazing longingly, or have swa'lowed the tempting bait which has been dang- 
ling before their eyes since the passage of the McKinley tariff bill, is great. 
But the Postmaster-General has a grand opportunity of helping forward 
this matter, by encouraging the establishment of steamship lines, and we 
wonder why he don’t makea move ?>—[Seaboard. 





THE MANUFACTURE OF IRON AND STEEL IN AUSTRALIA. 





We have been favored with particulars as to the syndicate which is being 
privately formed for the development of the iron trade generally in New South 
Wales. Mr. Mitchell has made great efforts to bring about the establishment 
and development of the industry of ironmaking in Australia, and the syndicate 
is one result of this. Among the leading men who are interesting themselves 
in the matter are Messrs. John & J.C. Cunninghame, the well known Scotch 
ironmasters, and Mr. R. C. Want, Westminster ; in fact, they are named as the 
provisional directors of the proposed syndicate. The object for which the 
syndicate is mainly being formed is to further investigate and verify the 
reports which have already been made by experts as to the quantity and qual- 
ity of the iron ore deposits. So far the extent is proved to be very large, and 
the analyses are quite satisfactory; but the syndicate, profiting by the 
experience that has been gained in connection with the opening out of Spanish 
mines, will, by boring, obtain exact information as to the thickness also of the 
deposits, after which a company will be formed for the purpose of opening 
the mines, and erecting furnaces and mills of the most modern and approved 
type for the manufacture of iron and steel for the supply of the colonies of 
Australasia and other available markets. The government of New South 
Wales is reported to regard the project with much favor. Our readetwill 
remember that, as an inducement to bring about the establishment of. steel- 
works in the colony, the government advertised that they would give out an 
an order for 175,0co tons of steel rails, but these were to be made from material 
to be entirely manufactured and finished in the colony out of iron ore raised 
there, and other necessary minerals the natural product of, and with coal, 
coke, or other fuel smelted, gotten, and raised within the colony. We learn 
that the government of New South Wales has entered into negotiations with 
Mr. Mitchell for the manufacture and supply, as an initial order, of this 
175,000 tons, to be delivered at the site of manufacture over a period of five 
years, from January 1, 1893, at a price equal to the ruling price for the time 
being of British-made rails landed at Sydney. The New South Wales Railway 
Commissioners have arranged to give special terms for carriage of raw 
materials to and manufactured goods from any works that may be established. 
It is calculated by Mr. J W. Ormiston, Glasgow, who has personally inspected 
the properties first to be developed, that hematite iron suitable for conversion 
into steel can be manufactured at 40s. per ton, and the cost of steel rails would 
be 44 10s. per ton. Now, the average cost of imported steel rails delivered at 
Sydney over the past twelve years has been £6 93. 4d., so that there would 
appear to be a large saving brought about by manufacturing in the colony. 
Mr. Ormiston says that at one place—Rylstone—he had never before seen 
such a close grouping together of all the minerals essential in the iron manu- 
facture. A circle of a radius of two miles would enclose lime, coal, iron ore, 
and limestone, seemingly in great abundance, all ready to hand. A sample of 
the ore analyzed by Mr. Lewis Colquhoun, Ardeer Ironworks, Stevenston, 
Ayrshire, gives 5577 per cent. of metallic iron and 0.043 per cent. of phos- 
phorus, while Messrs. Pattinson & Stead, Middlesbrough, found 56 7 per cent. 
of iron, 0.048 per cent. of phosphorus, and 5.02 per cent. of silica in a sample 
from Picton, and rails made from it would contain about 0.1 per cent. of phos- 
phorus. But they say that even less phosphorus would probably be found 
away from the outcrop. We understand that Messrs. John Stevenson & Cow- 
per, Middlesbrough, have charge of the formation of this syndicate, and it is 
not improbable that Mr. Stevenson, who has had great experience in similar 
matters in this country, will be required to go out to New South Wales in 
order to organize and set in operation the contemplated works.—(Iron and 





- desire to trade with us, they must do so upon terms dictated at Washing- 
n, Now, the trade of the United States with its neighbors to the South is 





Coal Trades Review (J.ondon). 
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THE MANUFACTURE OF IRON ON THE PACIFIC COAST. 





The articles published in our iron ore department this week on the dis- 
covery of a Bessemer ore in Southern California brings up the whole subject 
of the manufacture of iron and steel on the Pacific coast. At present the 
production of iron and steel west of the Rockies is confined to the output of 
a single charcoal blast furnace at Oswego, near Portland, Ore., producing 
about 4o tons a day and to the four rolling mills in and near San Francisco, 
Cal., producing not to exceed 50,000 tons of iron and steel a year. There isa 
blast furnace at Irondale in Washington, on Puget Sound, but it has been idle 
now for 18 months, while the California charcoal furnace that last made iron 
in 1886 has been abandoned. A furnace is under construction at Kirtland, 
Wash., near Seattle, the stock bins and the auxiliary buildings of which were 
up and the excavations for the foundations of which were nearly finished in 
May of this year. 

The difficulty in the way of the development of the iron and steel industry 
of the Pacific coast, at least up to the point of supplying its own demand, has 
been fuel. California has no mineral fuel that can be used at all in the manu- 
facture of pig iron and such deposits of iron ore of a good grade as it possesses 
are at present so located with reference to fuel that can be brought in from 
abroad or from other states as to put out of the question at present the manu- 
facture of pig iron from native ore with anything but charcoal, and it is prob- 
able that the cost of charcoal iron laid down at San Francisco, which is the 
chief point of consumption, would be much above the price at which good 
foreign pig iron could be bought. 

The mills of San Francisco depend almost entirely upon anthracite coal. 
This costs the mills from $7 to $8 a ton laid down at the works, and thongh 
Washington coal can be Jaid down at a lower figure, it is regarded as more 
economical to buy the anthracite coal. 

With coal at these figures and pig at $26 a ton it will be seen that the iron 
and steel works of California are heavily handicapped from the start, and yet 
there are mills at San Francisco which, in spite of all the drawbacks, have a 
record of which to boast. 

But it is not in California but in Washington that the “Future Situs” of 
the iron and steel industry of the Pacific coast is to be located. Oregon, on 
the seaboard has some coal, but it is on Puget Sound in Washington that the 
best coal in greatest abundance is to be found. 

The coal all through this section is cretaceous, a much younger forma- 
tion than the carboniferous of Pennsylvania. It was all originally ligniti and 
even now most of the deposits are of this grade. In some places, however, 
notably near Wilkeson, the action of the heavy covering is freeing the Penn- 
sylvania and other Eastern coals of the excessive water and volatile matter 
and making them true bituminous coals, has been supplied by the heat of the 
pressure and fredings, and the ligniti has changed to a good bituminous and 
coking coal. A very good coke is made from this Wilkeson and similar seams 
while there is an abundance of coal, not coking, that can be used readily in 
heating and especially in iron and steel manufacture where producer gas can 
be used. 

In the neighborhood of this coal good iron ores are found. The magnetic 
ores of the Cascade range are somewhat similar to those of Cranberry, N.C. 
and there is no doubt but that iron ore of a good quality and in large quantities 
exists not far from the coals near Seattle. Magnetite from Mt. Logan shows 
(average of five analyses) 69 26 iron, 1.96 silica, .o3 phosphorus. The iron and 
steel works now in course of erection at Kirkland will use ores of this grade, 

It is on the Puget sound that the iron and steel industry of the Pacific 
coast must be located. Far-seeing business men are realizing this. The 
Kirkland Iron & Steel Works, the wire nail mill that is in course of construc- 
tion, the iron ship yard that is being built, are all evidences of this. And 
Puget Sound is not only to make iron and steel for the Pacific coast, but for 
much of that horde of people who get their supplies over the Pacific ocean. 
Costs at present are excessive, but these will be reduced. Coke cannot 
always be sold at $7 to $12 50 a ton, but when the abnormal labor and specula- 
tive conditions that now exist become normal then Puget Sound will take its 
rightful position as a great iron and steel producer.—{American Manufacturer. 
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FOUR AND A QUARTER MILLIONS FOR BIG STEEL GUNS. 





A Washington dispatch, July 13th, says: Proposals were to-day received 
for the construction of 25 8 inch, 50 10-inch and 25 12-inch breech-loading 
rifled built-up steel guns. Congress appropriated $4,225,000 for building 
these monsters. The proposals received to-day were from the Midvale Steel 
Co., the South Boston Iron Works and the Bethlehem Steel Co. 

Midvale Steel Co—One 8-inch type gun with ammunition for testing, 
$22,028, to be delivered in 3 years; 25 service guns of the same pattern at 
the same price each, to be delivered in 8 years after the acceptance of 


type gun; 1 10-inch type gun $51,880, and 49 service guns at same price each, 


to be delivered in 8 years; 1 12-inch type gun, with ammunition, $88,592, and 
24 service guns at the same price each, to be delivered in 8 years. 

South Boston Iron Works—One 8-inch gun, $27,300; 350 rounds ammuni- 
tion, $24,332; 24 service guns, $20,695 each, deliveries to begin in 1894, and to 
be made at the rate of 6 per year; 1 10-inch type gun, $60,560; ammunition 
for the same, $43,350; 49 service guns, $47,700 each, to be delivered 5 each 
year after 1895; 12 inch type gun, $100,000; ammunition for same, $60,000; 25 
service guns, with ten rounds of ammunition, $79 500 each, to be delivered 5 
each year after 1896. 

Bethlehem Steel Co.—-8-inch type gun, $43,893, delivered in 1460 days, and 
$42,035 if delivered in 2190 days; 24 service guns of same kind, at $19,723 each, 
delivered in 552 days, or $17,246 delivered in 730 days; 10-inch type gun, 
$78,937, delivered in 699 days, or $73,755 delivered in 882 days; 49 service guns 
of this size at $40,929 each, delivered in 2130 days, or $37,754 delivered in 3404 
days; 12-inch type gun, $113,951, delivered in 791 days, or $106,558 delivered 











in 1090 days; 24 service guns this size at $61,846 each, delivered in 2038 days, 
or $54,473 delivered in 3134 days. 

The Bethlehem bid was accompanied by some conditions, one looking to 
a change in the proportions of the hoops of the guns and another to allow- 
ances for advanced deliveries. Their bid was very complex, and it will require 
several days’ time and much close calculation to ascertain which are the best 
terms that can be made by the Government. The act of Congress gives 
authority to divide the awards, but at their longest periods of time the Beth- 
lehem bids are still the lowest in each class, and their lowest total of $3,785,- 
850 for the 100 guns is the only one within the limit of the appropriation. 
The total of the Midvale bid is $5,359,500, and of the South Boston bid 
$5,174,312. The Midvale Company is located at Nicetown, Pa, 





A New Rotary Expansive Steam Engine. 

Mr. A. F. G. Brown, of Ayrshire, has invented a new rotary engine, of 
which a description is given by the London //ecirical Engineer. The engine 
consists of a cylinder of peculiar shape, grounded to gauge, in which the 
piston revolves keyed to a central axle. The valves are arranged to cut off at 
the desired point and automatically close when exhaustion takes place. The 
engine has been made by Messrs. John Lang & Sons, of Johnstone, and tested 
by Prof. Jamieson, who has reported that on a series of trials of up to five con- 
secutive hours the engine gave 291. h. p., and a mean of 20.78 brake h. p. at 
574.5 revolutions, and an initial steam pressure in the cylinder of 80 pounds. 
The economy of steam, says the Glasgow Hera/d, is greater than any recorded 
results of any rotary steam engine, and quite equal to the very best perform- 
ances of Willan’s famous engines of the simple single cylinder, non-condensing 
type, for the gross weight of feed water used per indicated horse-power hour 
was only 27.2 pounds. This consumption would have been still less had it not 
been forthe type of boiler used,the right angle bends in the steam pipes» 
and the neglect to have these pipes properly lagged and the cylinder jacketed, 
for 30 per cent. of the weight of steam used passed into the cylinder as water 
held in suspension, and from initial condensation. This is the first time, as 
far as we are able to learn, continues the era/d, that indicator diagrams have 
been taken from a rotary engine. Here, again, the improvements recently 
made by Mr. M’Innes, of Glasgow, on indicators, allowed them to be obtained 
with a beautiful even expansion curve, and they enabled Prof. Jamieson to 
point out to the inventor wherein still further adsptations could be made for 
the benefit of the engine. The brake used at these tests was of the latest 
rope type, with Salter’s spring balances for indicating the forward and back- 
ward stresses. It required neither oil nor black lead throughout the five 
hours’ run at full load, although bearing upon an especially large fly-wheel. 





British Firms Must Wake Up. 

A most serious ground of complaint against English and Scotch firms in 
the metal and hardware trades is their slow delivery of goods. Strange to say 
the loss of orders and their frequent cancellation after they have been given 
seem to have been a useless warning. On the other hand Canadian and United 
States firms are usually prompt in filling all orders. Jobbers, manufacturers 
and contractors, who have work to complete at stated times will not allow the 
same firm to cause a disappointment of this sort a second time. In fact they 
distrust the entire British trade and would rather place orders with local or 
United States firms at higher prices than risk the delays which have frequently 
occurred in the past few years in the shipmentof British goods. Only the 
other day ten cars of wire goods were thrown back upon the hands of the 
shipper and the order given to a Canadian firm instead. These goods were 
promised in May and did not arrive uutil six weeks after they were due. 
British shippers lose more than at first appears. Until a couple of years ago 
a Canadian firm purchased all the structural iron of a particular kind in Eng- 
land. The English firm disappointed them at a most important juncture. 
They tried the States and had their order promptly filled. Since then all their 
orders have gone to the States.—{Hardware (Toronto). 





Railway Speed in England. 

After all that has been said of the achievements of the British railways in 
the matter of speed, there is a little sense of refreshment in this item, 
which London Zungincering quotes from a London paper: “Some illustra- 
tions of modern railway speed cited before the Parliamentary Committee on 
the Cross County Railway bil] merit especial attention, showing what can be 
accomplished when a railway company makes an effort. A Buxton coal mer- 
chant says that sometimes the Midland Co. manages to convey coal from 
Buxton to Chesterfield in 11 to 34 days, and as the towns are more than 20 
miles apart it will be seen that sometimes the coal trains dash along the line 
at the rate of two miles aday. Once the witness found a bird’s nest in a truck 
which had been 30 days on the way, and he reasonably believes that the nest 
was built and the eggs laid during the month. Yet this Buxton merchant is 
not happy and desires a change.” 





Mr. I, M. Moves, formerly agent of the Babcock & Wilcox Co., at 32 North 
Fifth St., Philadelphia, has surrendered the charge of the office and business 
at that point tothe new agents, Messrs. W. C. Temple and Henry F. DePuy. 
In making this announcement the company say: ‘‘ We request that any busi- 
ness which you may have to transact with our Philadelphia office be done 
through either of these gentlemen, who will always be ready to attend to it at 
that place.” 





To Chautauqua Lake Free ot Charge. 
Each Nickel Plate excursionist to Niagara Falls, Saturday night, July 18th, 
may visit Chautauqua, free. Limit, 5 days, Stop at Chautauqua or points west 
without extra cost. 
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LAKE SUPERIOR MINING NOTES. 





The Ludington mine now employs about 600 men, this being an increase 
of 250 men over the force of last season.—[Iron Range. 

The average amount of ore hoisted from the Chapin each day amounts to 
about 1,800 tons. At present there are no rail shipments to points south, all 
cf the ore going to Escanaba, which port receives about 2,500 tons daily from 
this mine.—[Iron Range. 

Drifting to No 2 shaft of the Hamilton mine is progressing very satisfac- 
torily and the end of the drift is probably 250 feet from the shaft at the pres- 
ent time. The men who work at the bottom of No. 2 say they can hear each 
blast made by the men in drifting.—[Iron Range. 

At what is known as the “old mine” at the Ludington, the miners are 
again breaking ore to the extent of about 70 tons per day. A diamond drill 
has been put in operation at this point and that end of the Lumbermen’s 
Mining Co.’s property will be thoreughly explored. The shaft is down 300 
feet and crosscutting the formation is now in progress.—[{Iron Range. 

It is expected that the work on the Schlesinger road will be completed 
about September ist, when it will be used by the C. & N. W. for the transporta- 
tion of ore to Escanaba. Over the old road only about 26 cars of ore are 
taken in a train owing to the heavy grades and this will then be used for the 
return of the empty cars from Escanaba. The grades on the new roads are 
much easier and it is expected that 35 cars can be taken in each train.—[Iron 
Range. 

Development work at the Buffalo mine is keeping pace with production. 
The small deposit west of No. 2 Buffalo shaft has been opened up and its 
yield and character have exceeded anticipations. The mine is being opened 
out, both indepth and longitudinally, and we were informed by Supt. Cole 
that the openings are now three years ahead of the actual mining operations, 
which are still in the old workings, taking out the pillars so needlessly left 
by former operators.—[Lake Superior Democrat. 

The Elba shaft reached the second level this week and only a few feet 
more of sinking remains to provide a sump for the water. A consultation of 
the directors or principal stockholders will be held early next week to deter- 
mine whether the second level will be developed by drilling or drifting. The 
shaft is now bottomed in clean hard ore, very heavy. About 25 feet below the 
first level it passed through several feet of merchandise ore —[Lake Superior 
Democrat. 

Ore has been struck at the East Jackson. On the edge it was found quite 
mixed, but the shell was soon penetrated and now the drift is in 15 feet in 
nice soft ore that will yield high in iron. Just what its thickness is is not yet 
known, but the drift seems to be coursing diagonally through the vein, “ cut- 
ting it bias” so to speak —[Lake Superior Democrat. 

Last week the work of sinking the U. S. Grant shaft another lift was com- 
menced. The drift was carried south 140 feet 6 inches, and Capt. Broad says 
it certainly cut through the vein, but found it considerably mixed, the ore and 
jasper being in narrow bands or layers, separate from each other, but each 
only a few inches thick. In his opinion the vein will clear itself of the jasper 
as it attains depth, an opinion strongly supported by the experience of the 
Negaunee and other mines.—[Lake Superior Democrat. 

Ore is going forward slowly for this range. Lack of official figures pre- 
vents us from offering comparisons with the business of a year ago, but the 
difference is large. Tables from the Gogebic show a considerable falling off, 
while those from the Vermillion prove an increase. The Menominee district 
is also away behind its record of last year. The Dunn and Shafer mines, of 
the Crystal Falls range will ship more ore thanin 1890. The market is still 
weak, with no indications of any rise in present low prices.—[Iron Ore. 

Very little of an encouraging character is to be discovered in the local 
situation of the ore business. The Jackson stockpiles were broken for the 
first time this season on the 6h by the shipment of a 1200-ton cargo, which 
had been sold to parties in Pittsburgh. The question of taking advantage of 
the current low freight rates, in the absence of sales, is one just now being 
carefully considered by the company.— [Negaunee Iron Herald. 

What promises to be a valuable deposit of ore was struck in the East Jack- 
son 175 feet from the surface some ten days ago. At this writing a 5x7 drift 
all in clean ore, has been driven along the trend and is still in ore. With a 
view of determining the width, crosscutting will be commenced next week. 
The ore is a beautiful hard hematite, 67 in iron and well within the Bessemer 
limit as to phosphorus. The conditions thus far disclosed all point to the 
early opening of a mine which, with its fine equipment and admirable work- 
ing shaft, will soon reimburse the stockholders who have all along exhibited 
a courage in the undertaking, deserving liberal success. So far as we are 
aware, it is the uniform opinion of experts familiar with the formation that 
the right thing has at last been encountered. —[Negaunee Iron Herald, July 10. 

In the minds of many mining men there is the most massive mining 
scheme in the Ishpeming mineral basin of any the world ever heard of, save 
alone, the celebrated one of sinking the Tamarack shaft. The scheme is 
nothing less than piercing through the vast field of yuartzite which lies west 
of our city with a large double skip road working shaft to reach the great 
bodies of ore which are geologically known to lie under it. This quartzite 
field is one of the strongest points in favor of the Ishpeming basin. Its di- 
mensions are, roughly speaking, about three miles long by four miles wide, 
the length being east and west; it boldly crops out in many places, especially 
along its northern and southern borders, and is at some points covered by 
arenaceous slate, chiefly through the central portions. There are certainly 
bodies of ore here which a little expert exploitation would uncover. The 
great width of the quartzite would seem to indicate something regarding its 
thickness, it might probably be from 1,000 to 2,000 feet through it to the ore 
underneath. A shaft of this kind would cost therefore from $100,000 to $200,- 
ooo, with the plant necessary for sinking such great depths, but its value to 
Ishpeming iron field would be beyond measure, for let it once be known that 





underneath the quartzite lies ore and very shortly we would see many other 
shafts started. Another very interesting quartzite field is four miles south of 
Negaunee. This body extends east four miles and is two'miles wide, reaching 
to Goose Lake on the C. & N. W. R’y. Its southern border already supports 
several mines, chief among which is the Volunteer, its northern border is 
covered over with immense thicknesses of slate which probably precludes 
man from ever reaching the ore. Still farther north, however, in the vicinity 
of Eagle Mills, the slate thins out and the quartzite again appears with diorite 
back of it, where ore is known to lie. Altogether then there need be no fears 
concerning the future of this ore basin.—[Lake Superior Democrat. 

A prominent mining man, a gentleman way up in the profession, in a 
recent conversation with a Mining News reporter, said it was his honest 
opinion that the old Iron River mine proper, at Stambaugh, would never again 
be operated, or, at least, not for many years to come. The gentleman gave 
three reasons upon which he based his belief. First, the very low grade of 
ore produced ; second, the wet character of the mine, and third, the extremely 
high royalty demanded by the fee-owners. He thought possibly the Isabella 
mine, adjoining the old mine, which yields a much better grade of ore, 
might be worked another year. 

The Mining News learns that Capt. J. N. Porter has resigned the general 
superintendency of the Schlesinger group of mines, consisting of the Florence, 
Iron River and Youngstown, and that there is little possibility of the position 
again being filled this season, inasmuch as the Florence is the only mine in 
the group thatis being wrought this year. 2 





Lake Superior Shipments of Iron Ore : — 

Lake shipments of iron ore from the mines of Lake Superior, for the sea- 
son of 1891, up to Wednesday, July 8, are as shown by the appended state- 
ment: 
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Wire and Wire Rods in the United States. 

Our English friends are bewailing the falling off of the American demand 
for British wire and are endeavoring to find reasons forit. They point out 
that only a few years ago the imports of the rod billets, rod and finished wire 
exceeded 190,000 tons annually, but at present the trade is comparatively 
small, and is every year growing less. The quantity of iron rods imported 
into the United States during 1890 was 55,427 tons, while the imports of wire 
and wire roping were but 4,611 tons. The conclusion they reach is that the 
American wire manufacturers are supplying the demand of this country. 

But more important than anything else is the reason why they are doing 
this. There is no country in the world that consumes so large an amount of 
wire as the United States. Our consumption of fence wire and telegraph wire 
is simply enormous, and the chief reason why we supply the demand ourselves 
is the improved machinery used in the production of rods and wire. The 
production of our wire rod mills is something immense, as is evidenced by the 
statements that have appeared in our columns from time to time as-the pro- 
duction of the mills at Cleveland, Joliet and elsewhere. The mills already in 
operation are to be supplemented by others in the neighborhood of Chicago, 
on the Pacific Coast and at other points, and as it has been on the Pacific 
Coast that other nations have found the chief market, recently, for their pro- 
duct, it isto be expected that even the reduced imports will be still further 
reduced.—[American Manufacturer. 





Canadian Nickel. 

A special correspondent of the Toronto G/ode, whe has just completed an 
extended tour through the nickel region near Sudbury, states that even the 
recent mining legislation of the Ontario Government cannot for some time 
retard the opening and development of mines for this metal. Enough claims, 
he says, are held free of all restrictions to supply the markets of the world 
with nickel untilthe demand reaches enormous proportions. Among other 
details itis mentioned that Mr. R. P. Travers, of Chicago, has taken out 
almost 1,000 tons of nickel ore in Drury, while “ Mr. Ahn, of Nickel City, is 
having set up at that place a reduction appliance by which the separation will 
be made through the application of an electric current to the mercury, thus 
preventing it (in miner’s phrase) from being sick.” 





A pispatcH from London, dated July ist, says: ‘The Welsh tinplate 
works, when they resume operations, will run half-time on Mondays, thereby 
reducing the production by 800,000 boxes annually. This, it is thought, will 
prevent another glutting of the American market.” 





TORONTO, $1.00 extra. No extra charge for a stop at Chautauqua or any 
point west, on the Nickel Plate. Niagara Falls Excursion, July 18th. Limit, 
five days. 
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FUEL GAS AND THE SMOKE NUISANCE. 





Since Chicago has b2en wakened up toa realization of the filthy and 
noxlous gases that are bzing poured forth by the several thousand smoke 
stark s within the limits of the city, many things are being tried in an effort 
to better the condition of affairs in this respect. Smoke burners and smoke 
preventing devices without number have been put on the market, and where 
they have been put in use have served a very good purpose, so long as operated 
according to requirements, but they do not appear to be just what is desired, 
and for this reason a number of fael gas schemes have been advocated. One 
company proposes to bring natural gas from the gas regions of Indiana, about 

140 miles distant, through a pipe 8’ in diameter. This gas they propose to 
urnish at prices which the y claim will make it cheaper for use in furnaces 
than coal. The success of the scheme rests with the company. If they can 
get the fuel here and sell it at a price in accordance with its value for heating 
and steam making purposes, there is no doubt but as much of it will be used 
as they can supply, for as a fuel, natural gasis not only much cleaner than 
coal, but when rightly consumed in the furnace, gives a heat which can be 
easily regulated, so that a light or intense fire may be had at will and very 
slight manipulation, and no particular change in the construction of the fur- 
nace will be required for its use. Natural gas alone is not all that has been 
promised, as one or more companies have been formed to supply producer 
gas. Producer gas is nothing more than what might be termed a fuel gas, as 
ordinarily it possesses high heating qualities with the illuminating properties 
quite low, although it is a very easy matter to add the carbon necessary for 
Jlumination. The claims made by some of these companies as to the amount 
of gas they can produce from a given amount of material is rather wild and shows 
one of two things, either they have no great amount of information on the 
chemistry of the subject, or that they are flaunting baits by which to entice cap- 
italists; but that matter does not enter into the consideration, so far as engineers 
and steam users are concerned, for if the gas is supplied at a reasonable figure, 
it will be used regardless of what it costs the producer. Iuel gas can be, and 
has been manufactured on a small scale, and its use as fuel in boiler furnaces 
found to be much cheaper and more satisfactory than the use of coal direct. 
The apparatus required for the manufacture of fuel gas by the different 
processes is quite simple and admits of the use of a quality of fuel that could 
not be employed to advantage when burned directly in the furnace under a 
boiler. A general idea of the construction and operation of the apparatus may 
be obtained from a general description of the principles employed. A furnace 
is provided which is three or four feet in diameter and six to eight feet high, 
or may be larger or smaller, according to the amount of gas it is required to 
produce. Into this furnace or generator, the coal is supplied and ignited in 
the ordinary way, with the exception that the furnace is filled to the top and 
the draft maintained until the whole of the fuel is at a white heat, at which 
time the ash pit doors are closed, practically steam tight, and the connection 
with the chimney cut off. Connection is then made between the producer 
and the gasometer, which is of the usual form, that of an inverted tank float- 
ing in water,and steam, which may be produced from the heat of the gen- 
erator, is admitted to the ash pit. Here the steam is super-heated and passing 
through the incandescent fuel is decomposed. 

The two gases of which water is formed, oxygen and hydrogen, separate, 
the oxygen combining with the incandescent carbon maintains a slow com- 
bustion, the hydrogen being set free and finding no oxygen with which to 
combine passes through the incandescent fuel and taking up some of the car- 
bon, forms a hydro-carbon which is highly inflammable, containing a large 
number of heat units aud sufficient carbon to give a flame of considerable 
luminosity. The combination of the oxygen with the carbon produces car- 
bonic-oxide, an inflammable gas which when heated and during its combus- 
tion, by the addition of another equivalent of oxygen, produces a very hot 
flame developing a large num er of heat units. This gas passes off with the 
hydro-carbon and mixes with it making gas that,even when cold, can be 
readily ignited on account of the large portion of hydrogen which it contains. 
Hydrogen, weight for weight, will, by its combustion with oxygen, forming 
water, produce a greater number of heat units than any other substance known. 

The manufacture of fuel gas by the process just*described is quite simple 
aud comparatively inexpensive, but there are many modifications of the 
process. In some cases oils, fats, rosins, etc., are converted into gas by being 
slowly introduced into the generator on top of the incandescent fuel, which 
by its heat decomposes the oil, fat or rosin, separating the gaseous from the 
solid substances, a permanent gas being produced. This being added to the 
gases obtalned from the fuel and the decomposed steam, when steam is used 
in this counection, the wiole being mixed and commingled, passes on to the 
gasometer where itis held for use as may be required. In another process 
where the whole or part of those already described is employed, a super- 
heater is also used. Inthe use of a superheater the heat and gases from the 
combustion of the-fuel while it is being raised to incandescence, is passed 
through the super heater before entering the stack. The super-heater consists 
of areceptacle filled with fire brick or other substance which will retain a 
large amount of heat and attain high temperature. This raises the tempera- 
ture of the super-heater to a high degree and the manufacture of the gas com- 
mences as soon as the connection with the stack is cut off and a blast of steam 
introduced under the grates of the generator. The gases then formed pass 
through the super-heater where their combination is more effectually com- 
plete, after which they pass to the gasometer, from which the gas can be drawn 
as required. 

The value of the gases formed in this manner depend on the substances 
employed and the proportions in which they are combined as to whether a 
carburetted or bi-carburetted hydrogen is produ:ed; also as to whether car- 
bonic oxide or carbonic acid is formed. O.1e pound of hydrogen combined 
with an equivalent amount of oxygen to form water will produce in round 
numbers 62,000 heat units. One pound of carbon with a limited amount of 





air for combustion burned to carbonic oxlde, yields 4,452 heat units, but if the 
same pound of carbon were burned to carbonic acid 14.500 heat units would be 
produced. From the above it will be seen that the carbonic oxide is still 
capable of producing 19,000 heat units per pound of gas, The number of 
cubic feet of the above gases is, approximately, as follows: Hydrogen 192.3 ; 
carbonic oxide 136; natural gas 26.2; water gas 243; illuminating gas, 28 7. 
The comparative value of the different kinds of gas for steam making may be 
given as follows: Marsh gas, which forms a very large portion of natural gas, 
is capable of developing 23 500 heat units per pound of gas, while one pound 
of natural gas will give 22,100 heat units. Water gas, the kind commonly 
produced for fuel purposes, contains about 8,000 heat units per pound, or in 
other words, 50 pounds of coal will produce 1,000 cu. ft. of rich gas. The coal 
from which it is formed will contain about 650,000 heat units, while the gas 
produced will give something more than one-half of this, or 365,000 heat units, 
but in spite of this difference it has been shown that the gas, owing to better 
combustion and application of the heat, will produce work equal to the full 
heating effect which could be obtained from the coal when used according to 
the ordinary methods of combustion. The intense heat of the flame produced 
by water gas, which is about 5 500 degrees of temperature, makes this effect 
possible. In the production of illuminating gas from bituminous coal approx- 
imately, 10,000 cu. ft. of gas are obtained from one ton of coal, but this amount 
can be greatly exceeded by the addition of hydrogen from the decomposition 
of the steam in the production of water gas, which will thus be an economical 
process, providing the heat of the combustion in the manufacture of the gas 
is used for making the steam ; wherein, if the steam was made in a separate 
boiler, by combustion of the gas produced, no great economy would be found 
in the use of gas produced in this manner, unless a fuel were used which 
would be of too poor a quality to be economical when used ina furnace. In 
nearly every case where a large steam plant is to be operated, economy of 
fuel would be obtained by first converting the poorer qualities of solid fuel, 
such as slack coal, either soft or hard, into gas before it was employed in the 
boiler furnaces.—_[Stationary Er gineer. 





BOILER MAKERS’ DRILL PRESS. 





On this page we illustrate a drill press designed especially for the use of 
boiler makers, bridge builders and structural iron works generally, where the 
work is so large as usually to require some special form of table or support 
while being operated upon. It will be seen that the machine is proportioned 
and built with special reference to strength and rigidity. Itis intended for 
the heaviest and roughest work found in shops, and the frame, spindle, gear- 
ing, etc., are designed to standit. The spindle has a vertical movement of 
11”; is 35s” diameter below, and 2,°;” above the sleeve, and its center is 36” 
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from the post. There is a four-step cone for a3” belt, the largest step of the 
pulley being 14” diameter. This, with the back gears and bevel gears, gives 
great driving power, while a powerful feed is had by means of worm gearing. 
The hand-wheel for the feed is extended out in front, as shown, so that it can 
be easily reached by the operator when he is working on a large sheet, where 
it would be difficult to reach the feed-wheel if located at the side of or close to 
the spindle. The manufacturers are the Lodge & Davis Machine Tool Co., 
Cincinnati, O 





A Ponderous Mill for Armor Plate. 

The great armor plate mill at the Homestead works of Carnegie, Phipps & 
Co., Limited, was put in operation for the first time on Monday morning last. 
The first metal to pass through the rolls was a steel ingot weighing 11,000 
pounds. It required but a few passes through the rolls to reduce this huge 
piece of metal, nearly a foot and a half square in section, to a plate three 
inches thick. The first work of this mill recorded a unique achievement in 
reducing the thickness of the metal by two inches each time it passed through 
the rolls. Two engines aggregating 3,000 horse-power drive the rolls. 
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A NEW STEP IN METAL WORKING. 





It is well known through historical and antiquarian researches that the 
ancient inhabitants of the earth possessed a knowledge of certain things in 
the working of metal that have been lost to those who succeeded them, some- 
times entirely; sometimes ony in degree. Among the former may be men- 
tioned the act of welding copper, which the ancients possessed, 
but which has been lost completely, although thousands of dol- 
lars have been experded in the search for the process. O/ the 
latter class are some secretsin the working of steel; for although 
we can do many things with this material that they could not, and 
in most respects these processes have been carried to a high 
degree of perfection, yet there are those who claim that the fa- 
mons blades of Damascus cannot be equaled by even all our 
boasted p: ogress in this wonderful nineteenth century. Be that 
as it may, the observing person can in this line,as with every 
other, constantly see advances made, and at every turn it is more 
plainly evident that additions are made to the world’s stock of 
knowledge. Our columns are filled with evidences of this from 
week to week, and we are glad to call your attention iu this issue 
to cuts which are buta further illustration of progress in this 
particular line alluded to. 

In railroad hand cars, lightness, strength aid speed are the qualities 
aimed at, but a great obstacle in the path of the first desideratum has been 
the wheel. Strength has easily been obtained by the use of cast iron, but 
wholly at the expentre of the weight. Many experiments have been made to 
overc me this difficul!y, tut the prublem was not solved until the introduction 
of the wood center stec1 tired wheel made by the Sheffield Velocipede Car Co., 
Three Rivers, Mich., and which is well kncwn {o all railroad men. This firm 
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have 10w, however, gone a step further in this direction, ard after many 
exoensive experiments succeeded in producing a wheel from a single sheet of 
stee], which we illustrate both in section andin use on the car. A sheet of 
proper thickness to give sufficient strength is sheared to circular shape and, 
passirg througha series of formative processes, is brought to the desired 
shape, the center being corrugated to g’ve increased stiffness, as shown. A 
hub, drop forged from a single piece of toughened steel, is then riveted in 
place and the wheel is complete. The result is a wheel of exceptional I'ght 
ness and strength, and a distinct addition to the articles made by formative 
processes from metal]. It is also particularly adapted to use on all kinds o 
light cars for mining, contractors, plantation and tramway use, in the manu- 
fac(ure of which the above firm are specialists. 





A NEW STEEL LATH. 





Among the many new uses to which steel is being put?one of the most 
simple and yet ingenious is that of lathing. Decidedly the most meritorious 
that has come to our notice is the Bostwick Patent Steel Lath, manufactured 
by the Bostwick Steel Lath Co.,a newly organized corporation located at 
Niles, O. 

This lath may be described as a sheet of metal corrugated longitudinally, 
and having between the corrugations certain slits cut in the metal, the metal 
between the slits being stretched or expanded, forming loops projecting on 
one side of the sheet. The plaster, when applied, passes under the loop and 
through the opening, thus forming a double key to the mortar. The general 
utility of metal laths is recognized at the present time. The superiority of 
this material over wooden laths need scarcely to be recounted. To certain 
points, however, we will direct attention. First and foremost is the fact that 
the lath itselfis fire-proof, and that its employment, even with wooden stud- 
ding and ceiling beams, renders the house or building in which it is employed 
measurably fire-proof, thereby realizing a large saving ininsurance. The ease 
with which this material may be put in place is likewise refered to among the 
advantages set forth by the company. They also assert that it has already 
been demonstrated that a workman can put on about three times more of this 
metal lath in one day than he can of the ordinary wooden lath. Again, the 





mason can plaster a much larger number of square feet of this metal lath than 
hecan of wooden lath iu the same period of time. Metal lath will make a 
stronger wall than wooden lath, and one which is less liable to crack in the 
usual process of settling. The keying secured by the metal loops is superior 
to the keying obtained by the use of wooden lath, which causes the plaster to 
be less liable to fall off when jarred by any cause. Again, a smaller amount of 
plaster will cover the same space, resulting in a still further saving for the 
metal lath. This saving of plaster follows, because in the first instance the 
surface to be covered is even and unyielding, and second, the openings being 
uniform and sufficient to guarantee a strong key, will not admit of waste 
mortar falling off from the back of the lath. As summing up these advant- 
ages and others, the company set forth that a wall finished with this metal 
lath will cost but little more than if wood lath is used. 

The demand for this lath by architects, builders and the trade in Chicago, 
Cleveland, St. Louis, Cincinnati, Denver, Kansas City, New York, Boston, Bal- 
timore, Detroit, San Francisco, and other cities and towns throughout the 
East and West, has been such as to make it necessary to locate the factory 
close by sheet iron mills in order to supply the growing demand for their 
steel lath with promptness, ard to save freights. The Bostwick Steel Lath 
Co. is now fully organized with a capital stock of $100,000. The factory at 
Niles is fully equipped with complete machinery, and already in active opera- 
tion manufacturing the lath. Numerous orders are on hand from various 
architects, builders, etc., for a large quantity of the article with handsome 
profits. 

The stockholders and directors of this company represent the most promi- 
nent citizens of Warren and Niles. The officers and directors are as follows: 
R. G. Sykes, President, Niles; Geo. H. Tayler, Vice President, Warren; W. G. 
Hurlburt, Secretary, Youngstown; A. J Leitch, Treasurer, Niles; C. R. Mayer, 
Director, Niles; J O. Hart, Director, Warren; W. W. Bostwick, Director, New 
York. Mr. R. G. Sykes will take the active control of the business, and we 
predict for their company much success, under so capable management. 





TATUM’S CATALOGUE RACK. 





The Samuel C. Tatum Co., of Cincinnati, O., are having large demand for 
their catalogue rack, as shown in illustration. It consists of a handsomely 
finished oak board and the adjustable iron partitions. Any one who has (and 
who has not?) wasted valuable hours in hunting for this or that catalogue 
which has been “ chucked” into a drawer or pigeon-hole, will readily appre- 
ciate the device shown. By means of the adjustment of the partition, every 
inch of the space may be used; if there are more catalogues to be placed 
under the letter M than any other, there is no trouble about getting the room. 
provided a long enough rack is purchased in the first place. The sizes vary 
from 24 inches to 48 inches by 7 inches wide. The index letters are very 
neatly and permanently secured to the partitions, and with the rubber feet on 
the under side, the device seems to be as complete as can be. It should be 
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stated that the advantage of this form of rack is that it permits of the assort- 
ing of both thick books and thin slips, and may be used for circulars as well 
as heavy catalogues. .There seems to be nothing else made which meets these 
requirements, and the Samuel C. Tatum Co. havea large demand from the iron 
and hardware trade, where the multiplicity of catalogues and price lists is 
calculated to weary even Job himself. 

Those whose business requires a larger receptacle than the “ rack,” with 
card index of subjects, and dust-proof case, will find one of “ Tatum’s Cata- 
logue Files” (of which we recently gave illustration) precisely what they 
need. One of these “-files”’ may be seen in daily use in the office of Zhe /ron 
Trade Review, and the “rack may be found all over the United States. 





The Migration of the Iron Industry. 

Says the Boston Commercial Bulletin: The last hope of seeing the fur- 
nace start up again at West Stockbridge, Mass.,is destroyed. The machinery, 
boilers, etc., have been sold to Philadelphia people, who will begin at once to 
move themto Philadelphia. Truesdell & Fuarey have bought all the real 
estate and will move the buildings nearer their lime kilns and use them for 
storage, etc. The Pomeroy iron works were established in 1854 by the Troy 
iron and nail factory. In 1868, the property was bought by the late Theodore 
Pomeroy, of Pittsfield. In 1872, the works were destroyed by fire and rebuilt 
during the same year and were kept in operation until September, 1881, since 
which time they have been idle. While the furnace was in operation it gave 
employment to from so to 75 men and turned out 30 tons of pigiron a 
day. 























8 Tee Iron TrRape Review. 








Y= Write us. 





THE NERACHER SPRINKLER CO.,_ - 


PROTECTING YOUR BUILDING With an automatic 


fire sprinkler system makes it absolutely fire proof. All Insurance 
Companies recognize the “Neracher” as the best made and will 
make liberal reductions on your present rates if you equip. In 


this way the system pays for itself inside of two years’ time. 





WARREN, 0. 


BRANCH OFFICES: 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh, New York, Philadelphia, Baltimore, San Francisco. 





ENGLISH IRON AND STEEL INDUSTRIES OF |800. 





The annual statistical report of the secretary of the British Iron Trade 
Association on the home and foreign iron and steel industries of 1890 is of 
much interest on this side of the Atlantic. In a prefatory note Mr. J. S. Jeans 
states that the business done in the iron and steel trades of the United King- 
dom during the year 1890 was less, as regards volume, than in the previous 
year, but prices were well maintained over the greater partof the twelve 
months, so that the value of the exports, and presumably also of the home 
trade, was larger, relatively to quantities, than in the preceding year. This 
would have been much more satisfactory than it actually has been, but for the 
fact that, generally speaking, only a comparatively small percentage—in many 
cases none at all—of the increased price took the form of increased profit. 
For the greater part of the year manufacturers had to contend with the diffi- 
culties inherent in ahigher range of prices of raw materials, while the cost 
of labor in general was more than it had been in previous years. When these 
facts have been duly allowed for it is probable that the year 1890 will, on bal- 
ance, not come out much, if any, better for iron and steel manufacturers than 
years that appear to have been marked by more tangible evidences of depres- 
sion. 

A shrinkage of production has taken place almost all along the line. In 
pig iron, manufactured iron and Bessemer steel there has been a diminished 
make ; but, on the other hand, an increase appears in the production of open- 
hearth steel, due mainly to the continued activity of the demand for shipbuild- 
ing, but also, no doubt, to the greater variety of uses to which this metal is 
being put. The diminished make of pig iron was largely due to the strike in 
Scotland, which reduced the output of that country by 200,595 tons. 

The exports have not fallen off to the same extent as the home produc- 
tion, and it would be naturally inferred from this circumstance that there has 
been a slackened demand from home sources. This would appear to apply 
more particularly to manufactured iron, of which the quantity produced in 
1890 was 330,535 tons less than in 1889 It is worth while to point out that 
while the quantity of puddled bar produced in 1889 was 113,000 tons more 
than the production of Bessemer steel ingots, in 1590 this relationship was re- 
versed, inasmuch as the make of Bessemer steel ingots was 91,000 tons more 
than the make of puddled bars. Finished iron, however, continues to hold 
its own well, as against steel, and in some countries—as, for example, in Rus- 
sia and in Austria—the older metal is making relatively greater progress than 
the newer. 

The following is a general summary of the statigtics of iron and steel in 
Great Britain for 1890, compared with 1889 :— 












Be : 1890. 1889. 
Description. Tons. ‘Youn. 
Production— 
Total production of pig iron in United Kingdom. didelinneh tnaendctiaasermnnniemaanie 7,575,130 8 245,336 
Total production of hematite iron. se veecccees ° 3,044,160 3,163,063 
Total production Of basic TOM ~ ...cccsserecesssereessrsneesserssssrressereestees 693,632 669,765 
Total productian of spiegeleisen and ferro- wang anese. 195,030 177,330 
Total production of puddled bar., ws aces, 3,008 ET 2,253,756 
Total production of Bessemer steel ingots. savnecealagnen sees 2,014,843 2,140,791 
Total production of Bessemer steel rails.. ; . 1,019,6c6 943,048 
Total production of basic ste€!............+000+ nes sdashapnduansentsoneesthanmiebapehesens 503,400 493,919 
Total production of open-hearth steel ingots.. aeaseecces . 1,564,200 1,429, 169 
Total production of ironstone under Coal Mines Act.. see 8,117,476 8,270,542 
Total production Of COAL..........sseererssssersensesesenenerees 181 ,614,000 176,916,724 
Stocks of pig iron in United Bingtess, sich NN OES CE . 1,393,041 1,951,443 
Total deliveries of pig iron. meet oaseense ea 8,433,532 8,882,601 
Shipbuilding tonnage NN Pet COE TOTS 1,276,129 1,288,251 
Shipbuilding under construction at 31st December 734,010 872,957 
Exports— 
Totai exports of iron and steel from United RIO ss ccassscccomessescsenn 4,007T.000 4,188,388 
Total exports of pig ROME 2s ccok aude Sutied ia Donieeeed a eauskabesbeasidsenscsdesheaenansicees cecces 1,145,268 1,190,371 
Total exports of railroad iron and steel.. oveccccecocvess soos 1,035,431 1,091,919 
Total exports of tin ug NOIG (5c) caesar aaa camaneceeebasutae bhbuidanacden abbeubinksansenkanseees 418,725 430,623 
Total exports of coal.............60 sdbvedhesquacssesnceasessbesaescones Ce IA ER oe 30,130,027 28,974,129 


—[Colliery Guardian. 





WROUGHT IRON BY A NEW PROCESS. 





The Harriman (Tenn.) Wrought Iron Co. has successfully produced 
wrought iron from ore without the aid of a blast furnace. So says the Harri- 
man ‘(dvance of late date, which describes the Neville process employed, as 
follows: ‘‘ The furnace is very much like a puddling furnace, or more proba- 
bly might be likened to acoke oven. The front end at the chimney is two 
stories in height, while beyond are the ovens, four in nmber, the last being 
the full oven. In the oven raw coal is placed, th<: fr»m the Byrd mine being 
used, which does not form into aclinker. The fire is kept up by the blast of 








a blower, and the heat and flame is driven through each oven and chamber 
and then out of the chimney. The ore is fed into a crusher, which leaves it 
in a granulated condition ; then it is conveyed by a car to the top of the two- 
story oven. This oven is more properly called a chamber, where the ore is 
roasted at 1,200 degrees Fahrenheit. When it arrives at a proper condition, 
which is known by the puddler, it is raked down into the lower chamber, 
where it is desulphurized at 1,800 degrees; then again, the puddler knows at 
just what point to rake it into the deoxidizing chamber, where it is subject to 
a heat of 2,000 degrees, and when ready it is raked into the puddling furnaces 
and raked along through three of the furnaces; when it reaches the last oven 
the heat is about 3,500 degrees. The dross or slag begins to assume the form 
of liquid, and the iron becomes like wax. Then the puddler works the mass 
into a ball, which is taken by tongs and a swinging hoist from the oven into 
an iron hand cart and is conveyed to a steam hammer which delivers a blow 
of 45 tons. A man with a pair of tongs turns the mass of hotiron rapidly 
over; while doing so, the slag or dross runs like water out of a sponge which 
is being squeezed. It is hammered into a bloom about five inches square and 
eighteen inches long. One thousand pounds of ore is placed in the furnace 
every hour, and a ball can be drawa every fifteen minutes, which produces a 
bloom of about 100 pounds, or for 1,000 pounds of ore 400 pounds of bloom is 
produced, which equals a 40 per cent. production. The Advance representa- 
tive spent a part of Wednesday night at the furnace, when it was charged; in 
about six hours the iron was in a condition to take out. Yesterday afternoon 
our representative again went to the furnace and saw the second draw, which 
was made at about 6 o’clock. This morning our representative went to the 
furnace and carefully examined the blooms. They appear to be very solid and 
firm—when struck with a hammer they give a clear ring.” It is very evident 
that the slag is nearly all removed. Some of the iron was placed in a forge 
and worked. It appeared to be of good firmness and cohesion. It has, 
apparently, tensile strength and good quality. The puddlers are from some 
of the largest rolling mills of Pittsburgh, Pa. They say itis their opinion 
that in time this process will supersede the present puddling method, and 
that when the Neville blooms are reheated and rolled they will be very satis- 
factory iron. During the process of puddling the draft is frequently changed 
to a greater or less force, and the dampers of the chimney are manipulated. 
In making pig iron there is only a production of 35 per cent; to make into 
wrought iron there is a loss of 12 percent. Mr. Neville claims a production 
of 40 per cent. and only 5 per. cent. in rerolling. The Wrought Iron Co. will 
now erect 11 more furnaces, which will require only one more engine and 
blower.—{[Manufacturers’ Record. 





TRADE journals are even more indispensable to the wholesaler and whole- 
sale interests than to the retailer if a comparison be made. As an advertising 
medium the trade journal is a “ short-cut” to the retailer. A thousand dollars 
judiciously expended in the trade journals will reach the eye of more retailers 
in any given line than doub'e the amountin daily or weekly newspapers, or 
even magazines. The daily papers would reach more readers, but not more 
readers in the particular line sought. Then, too, the retailer looks upon his 
trade journal as a sort of directory. If he wants any special line of goods not 
sold by his regular wholesale house, his first recourse is to his trade journal. 
—[Coal Trade Journal. 


THE completion of a great bridge across the Arkansas at Fort Smith has 
just been celebrated with great ec/a¢. The completion of this bridge on the 
Kansas & Arkansas Valley Railroad means the opening up of rich mineral 
lands abounding in iron, lead, zinc, antimony, manganese, coal and coal oil. 
Timber forests, which have been out of reach for want of transportation facili- 
ties, will also be traversed, and will yield billions of feet of merchantable 
timber. 








A RECENT English trade paper says: “The depression in the iron and 
steel trades of South Wales and Monmouthshire is felt more seriously than 
hasever been known before. Orders for legitimate business, such as rails and 
sleepers, have not been so scarce for years. The rail and otber mills of the 
Rhymney Iron Co. are standing still, and those of another important company 
in the district are idle, whilst others are working short time. 





NICKEL PLATE Niagara Falls cheap rate excursion. Saturday night, July 


18th. Limit, five days, stop at Chautauqua or any point west without extra 
charge. Inquire of agents. 
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Increase the Capacity of your Boilers. 


— USERS Should Read this. 


Seale is a Non-conductor of Heat. 





SAVE YOUR FUEL AND PROTECT YOUR BOILERS FROM SCALE AND GALVANIC ACTION OF WATERS. WATERS ANALYZED FREE AND THE COMPOUNDS 
MADE TO SUIT EACH WATER. 





IW TE RMA TIONAXZL BOILER SOr.VEWN "=". 


(PURELY VEGETABLE.) : 


Dearborn Drug & Chemical Com ’y, 


Manufacturing and Analytical Chemists, W. H. EDGAR, Manager. 
Qhio Office, Canton, 0. ROBERT H. CREVOISE, Agent. 


WRITE FOR INFORMATION AND PRICES. BEWARE OF INFRINGEMENTS. 


Office, Room 29, Rialto Building; Works, 4246 Champ!‘ain Avenue; 


CHEMICAGO, ILL. 








PROGRESS OF THE AMERICAN TINPLATE INDUSTRY. 





The Bulletin of the American Iron and Steel Association, current issue, 
contains the following important and authoritative article: 

The readers of our Annual Statistical Report, issued in April last, will 
remember that we printed in that publication the first complete and authen- 
tic statement of the work which has been done up to that time toward estab- 
lishing the tinplate industry in this country. Since that report was issued, 
encouraging progress has been made in the building of the tinplate works 
which were then under way, and new tinplate enterprises have been started. 
‘To show the status of the new industry on July 1, when the new duty on tin- 
plates went into effect, the enterprising J/ai/ and Express, of New York, in 
its issue of that date, printed letters obtained from responsible members of 
firms and companies already engaged in or preparing to engage in the manu- 
facture of tinplates, or of the black plates essential to the tinplate industry. 
These letters give positive and reliable informatfon concerning the present 
condition of the infant industry, which differs greatly from the false state- 
ments and wild theorizing ofignorant or malicious writers which have been so 
industriously circulated by the Free Trade press. We cull from the letters in 
the Mail and Express, which makes up two pages of interesting reading in 
that paper, the portions which show the exact state of the work at each estab- 
lishment. 

W. C. Cronemeyer, Chairman of the United States Iron & Tinplate Co., of 
Demmiler, Pa., states that “with the present facilities we are turning out 400 
tons of black plates and 100 tons of tinned plates monthly, and the new addi- 
tions will enable us to add, within six months, 400 tons per month more of 
tinned plates to our output.” 

P. H. Laufman, of the Apollo Sheet Iron Works, of Apollo, Pa., sends the 
following information: “It is now an accomplished fact that we are making, 
have made, and shall continue to make terne plates. The sheets have been 
approved by the highest authorities in this country, experts and architects of 
undoubted abilility. Our output has been limited to about 100 boxes (14x20) 
per day. We are now putting in two more pots, which will give us a capacity 
of 200 boxes (20x28) or 490 boxes (14x20). We intend to confine our product 
entirely to terne or roofing sheets. We can not fill half the orders we are 
receiving.” 

Fleming & Hamilton, of Pittsburgh, inform the editor that “we are and 
have been making tin and terne plates for about six months in a limited way. 
We have about 20 hands, and turn out about equal to 50 boxes of 14x20 plates 
per day.” 

Norton Bros., of Chicago, who manufacture immense quantities of tin 
cans, say: “Should you visit the works of Norton Bros., at Maywood (near 
Chicago), you would see in operation there a small plant of the apparatus used 

for tinning by the English method. We took pains te get the best machinery 
used there. Fair work can be done by it, but we are not very proud of it 
except as an example to shun. When you see it in operation yon will not 
think it strange that we are very confident of our ability to devise machinery 
that will do the work better, and that we are already constructing machines to 
work ina more American fashion. At Maywood, a steel furnace and rolling 
mill have been erected within the year for this tinplate business. Our firm 
paid in 1890 about a million dollars for tinplate.” 

F. G. Niedringhaus, President of the St. Louis Stamping Co., of St. Louis, 
Mo., describes the condition of his tinplate plant as follows: “We are now 
largely extending our works, so that by the ist of August at the latest, we 
shallbe employing about 600 hands in this single line and turning out from 
500 to 690 boxes of tinned plates a day. Just now we aresimply tinning in one 
set of rolls such plates as we have to spare, as we are needing all the plates we 
can manufacture in black tin, and our sole object now in making the bright 
tin is for the purpose of breaking in some of the mills, so that we are not 
turning out now more than from 25 to 40 boxes a day. 
mental sets of tinning pots, each of which is capable of turning out from 25 to 


40 boxes per day. But the new works now being completed will have from ro | 


to 15 different sets of tinning pots.” 

The N. & G. Taylor Co., of Philadelphia, reports as follows: ‘“ We have 
a complete plant, from the finishing of the black sheets down, which includes 
pickling, washing, scouring, coating, etc. We have a set of pots that we are 


using that were imported since the 1st of January, from England, and within | 


a day or two we gave an order for another complete stack. The capacity of 
our plantin the dipping department is about 40 boxes a day, but it is our 
intention to still furtherincrease this. We are running every day, but, natur- 
ally, not to the full capacity; all our workmen not being familiar with the 
manufacture of plates, itis necessary for us to go along very carefully. We 
are selling the plates as fast as made.” 

Marshall Brothers & Co., of Philadelphia, report that “ we are preparing 





We have three experi- | 





just at present to make first-class terne or roofing sheets. We have been for | 


a few years past making what we call a lead-coated sheet. Since the new duty 
has come into effect we are branching off into terne sheets. We have at 
present two pots, which double our capacity in that direction. We are con- 
verting the lead-coated baths into terne baths, and we purpose to cater to the 
consumer and make long sheets. The sizes will be twenty inches wide, and six, 
seven and eight feet long. Wedo not care to make any of the small sizes, for 
our tin will be used entirely for roofing purposes and gutters. As to the 
quantity which we are turning out, it is not much at present, owing to the fact 
that we have not much of the stock yet, but within the next month our capac- 
ity will be largely increased.” 

Somers Brothers, of Brooklyn, N. Y., who manufacture large quantities of 
decorated tinplate packages, and who are ‘Democrats in their political affilia- 
tions, write as follows: “To-day we are erecting, on a lot adjoining our 
Brooklyn factory, a building to be 305 feet long and 76 feet wide, to be con- 
structed of iron, brick, stone and glass, with slate roofing. The rolling mill 
part of the building will be two stories, 61 feet in extreme height, and the 
other section 88 feet high. This building alone will cost $60,000, and will be 
occupied as a tinplate works. In addition to the building there are now on 
the way to our factory large quantities of heavy machinery, such as a Corliss 
600 horse-power engine to supply power, rollers for producing steel sheets, 
and much other improved machinery. We expect when our works are com- 
pleted, which will be some time within the year, to manufacture not only 
enough for our own use, but in addition we shall turn out about 2,000 boxes a 
week for sale.” 

The Britton Rolling Mill Co., which is a new company that has recently 
completed a large plate and sheet rolling mill at Cleveland, says that “ our tin- 
plate department will be in operation some time in September next, and we 
will be able to turn out about 1,000 boxes of bright and terne plates per week. 
We intend to add three or four more mills, and hope to have them in opera- 
tion by January 1, 1892; these will increase our output to from 3,000 to 4,000 
boxes per week.” 

F. R. Phillips, who writes concerning the Welsh-American Tinplate Co., 
of Philadelphia, says that “this company has sufficient capital subscribed to 
begin operations at once. The company will make tin and terne plates and 
sheet steel. The mills will be built on a site on the outskirts of Philadelphia, 
which has already been selected, and work be begun as soon as possible. In 
fact, the contracts are already out, and their completion has been stipulated, 
so that they can be placed on the market not later than the ist of January 
next.” 

The Falcon Iron & Nail Co., of Niles, O, announces that “we at present 
manufacture black sheets of all sizes down to No. 30 gauge, which is the same 
as that from which I C tinplate is made. It is our intention to engage in the 
manufacture of tin and terne plate as soon as we have concluded investiga- 
tions now under way of the different methods of tinning sheets, in order to 
arrive at an intelligent conclusion as to the best method.” 

James Wilson, President of the Bellaire Nail Works, of Bellaire, O., writes: 

“We do not contemplate engaging directly in the manufacture of tinned 
plate, but are preparing to furnish the steel bars or plates used in its manu- 
facture. A number of those who are preparing plants to produce the finished 
article expect to buy the bars or sheets they will use, and we are preparing te 
meet this want. Of course the construction of plants requires time, but at 
many points this work is being vigorously pughed. We have no doubt of the 
success of this new American industry.” 
The Canonsburg Iron & Steel Co., of Pittsburgh, Pa., makes the following 
statement: “In our works at Canonsburg, Pa., we have started in on tinplate, 
and outside of our regular trade for stamping iron and steel are making two 
to three car loads of black plate per week, which is being tinned by the pur- 
chaser. We are enlarging our mill and will employ 100 additional men, and 
when completed will make about twenty-five tons per day. Of course we 
could not and do not intend to devote our entire mill to this new industry, 
for we must retain and take care of a large trade for specialties for which our 
mill is well known and adapted; but wé are enthusiastic on the new industry, 
and propose to work for it as hard as the writer did for American watches.” 

From the above letters it will be seen that there are at the present time in 
the United States six companies which are actually making tin or terne plates 
in commercial quantities, three other companies which are building tinplate 
plants on a large scale, and two others which propose to build tinplate plants 
soon, while two more works are already increasing their facilities for supply- 
ing black plate, thus showing their faith in the tinplate enterprises. We 
think this is an excellent showing as the result of less than one year’s work. 
It is true that the quantity of tinplates turned out by any one of the existing 
works is not large, but it is being increased as rapidly as circumstances will 
permit. The critics, who make a pretense that they expect us to rival in a 
single year the operations of Welshmen in an industry which they have been 
generations in building up, are being answered by hard facts, and by facts 
which they did not expect. 
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CENTRAL THOMSON-HOUSTON COMPANY, 


48 ARCADE, CLEVELAND, O, 
S. D. NESMITH, : : ° : - Manager. 


Motors from !-12 h. p. to 100 h. p. 


ELECTRIC LIGHT PLANTS INSTALLED, 


Arc and Incandescent, Direct and Alternating, 


ELECTRIC FANS! 
FANS FOR VENTILATINC! 
ELECTRIC SUPPLIES. 
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you to investigate the merits of 


THE HAGKNEY POWER HAMMER, 


Endorsed by leading Manufacturers throughout the Country. 


Catalogues and all information cheerfully furnished by 


THE HACKNEY HAMMER CO., Cleveland, Ohio. 








THE LARGEST STEAM HAMMER EVER BUILT. 





The new 125-ton steam hammer just completed for the Bethlehem Iron 
& Steel Co. continues to attract generalattention. The hammer is the largest 
ever built, not excepting that of Schneider & Co., of Le Creusot, France, which 
has a 100-ton capacity. The Bethlehem hammer was designed by John Fritz, 
superintendent of the company. It is enclosed in a special plate manufactur- 
ing building in company with an armor plate rolling mill and a 6,o0co-ton 
plate bending press. The hammer stands some 60 feet high and covers a floor 
surface 42 feet square, and is of the usual A-frame construction. The steam 
cylinder is 6 feet 10 inches in diameter, and has a stroke of 16 feet 6 inches. 
The total weight of piston, piston rod, ram and die sums up to 125 tons. The 
foundations for the hammer and anvil are independent of each other and the 
space between is filled in with crib work. The hammer foundations consist 
of a pair of heavy walls 30 feet in height, laid parallel and north and south of 
the anvil foundation. These walls rest upon piles driven to reck bottom, 
Between the walls and upon piles closely driven to rock bottom is erected the 
anvil and its foundation. The foundation consists of a timber frame work 
supporting several layers of iron and steel slabs arranged in longitudinal and 
transverse layers. The anvil is made up of 22 solid cast-iron blocks, averag_ 
ing about 70 tons each in weight. The anvil block upon which the material 
is to be hammered is faced with steel, and measures 11 feet in length, 6 feet in 
width at bottom, 2 feet in width at top, and a depth of 4 feet 6inches. Asso- 
ciated with the hammer and its work are a pair of pneumatic cranes, capable 
of moving 300 tons each and of effecting all the various motions necessary to 
asteam hammer. The weight of plates, etc.,to be handled, ranges between 
20 and 100 tons in weight. 

The Bethlehem 7imes gives this enthusiastic description of the first test 
of the great hammer : The steam hammer has started. The world’s great- 
est forging machine is now in active operation and ere long—as soon as 
ingots of the required size have been cast—the Bethlehem Iron Co.’s ord- 
nance department will produce the heaviest and strongest armor plates ever 
made. Known to but few, a piece of ingot 36 inches in diameter and about 8 
feet long was taken into the hammer building yesterday afternoon and placed 
in one of the large furnaces at the South side of the hammer in readiness for 
heating. At 10 minutes to 11 this morning it was taken out by the crane to 
the right of the hammer looking north, and placed on the anvil. The ingot 
was attached to a porter bar which entirely encircled its unheated end. At 
the handle of the bar, which is about 25 feet long, ten workmen were sta- 
tioned to assist in handling the ingot. Miss Nora Weaver, the daughter of 
Wilson Weaver, to whom was accorded the honor of first working the levers 
of the hammer, mounted the platform and at the signal raised the 125-ton ram 
to the height of about 7 feet, shut off the steam, and the ponderous hammer 
fell with full force on the ingot, sinking therein to a depth of about 6 inches. 

The crane puffed, the ingot was moved, placed in position and the second 
blow was struck. Three moves flattened it out so that its circular shape was 
lost, and it was turned so the rounded sides presented themselves to the anvil 
blow and ram above. Blow now followed blow im: rapid succession and the 
part being forged soon was a foot square and 6 feet long. The pounding was 
kept up for 25 minutes. The hammer was not tested to its full capacity, as 
circumstances did not require this, the highest it was raised being 8 feet, 
whereas it has a play of 161%. The sight was intensely interesting ; the work- 
ing of the trip, crane, levers, ingot and all making it a scene never to be for- 
gotten by those who witnessed it. The piece that was forged was intended 
for a porter bar to be used hereafter in connection with the forging of armor 
plates. Its end will be square, though the end of the one used this morning 
was circular. After about 30 blows had been struck the ingot was taken back 
into the furnace for reheating by the large crane, the working of which was 
by no means the least interesting spectacle to be seen. This, as well as its 
twin companion on the other side of the hammer, is endowed with a series of 
motions almost incomprehensible to one who has not seen it working. 





Steel Axle Boxes, 

The substitution of steel for iron has been successful in the case of many 
of the fittings of freight and passenger cars, but hitherto it has not been found 
practicable to make the axle boxes out of anything but cast iron. The break- 
age has, however, been enormous, since it is almost impossible to secure iron 
that will make trustworthy castings. 

A foreign firm has recently patented a machine which does away with a 
a large annual loss by making a wrought steel box that is not expensive. The 
steel is delivered to the machine in plates a halfinch thick, and the box is 
produced by a series of presses which cut the metal to the required shape, and 
the machine then folds the pieces to form the box. The boxes are much 
stronger and much lighter than the old style cast iron boxes. 








INDUSTRIAL SUMMARY. 
New Enterprises :— 

The Jones Foundry Co. have been organized at Columbus, O., with a cap- 
ital of $30,000. 

M. H. George, P. G. Bywman and G. R. Harsh have incorporated at Bir- 
mingham, Ala. the George Car Coupler Co., with a capital stock of $250,000. 

C. H. Tise will establish machine works, manufacture pump fixtures, etc., 
at Winston, N.C. The contract has been let fora building 3 stories high 
30 x 120 feet. 

The Standard Air Brake Co., of East St. Louis, Ill., has been incorporated 
with a capital stock of $4,000,000. The incorporators are Geo. E. Paul, Fred- 
erick Weseman and Chas. H. Linehan. 

It is announced that a party of Philadelphia capitalists, among them 
Albert Murphy of the Conshohocken Tube Works, will shortly visit Duluth, 
Minn., and vicinity, with a view to establishing tube works in that territory. 

The Southern Electric Co., of Lynchburg, Va., has been incorporated with 
C. P. Poole, President, and C. W. Poole, Vice president, for the purpose of man- 
ufacturing electrical apparatus. The capital stock is to be not less than $5,000 
nor more than $25,000. 

The establishment of car works at Beaumont, Tex., says an exchange, 
has become an assured fact, the necessary papers having been signed by the 
contracting parties. The citizens of Beaumont grant a bonus of $50,000 to 
Eastern capitalists, who will build and operate works employing 500 men, the 
paid-up capital stock of the company to be $500,000. 

The Hardsog Mfg. Co., Ottumwa, Ia., has been recently incorporated, 
with a capital stock of $30,000. This new concern succeeds to the business of 
Martin Hardsog, who burned out in March last. They will make a specialty 
of coal-drilling machines, coal miners’ tools and steel body ore and pit cars. 
They will soon occupy their new factory building, which is considerably 
larger than the one burned, and which will be equipped with new machinery 
throughout. 

The following are among the new incorporations in Illinois: The Colum- 
bian Electric Works, Chicago; capital, $3,000,000; incorporators, S. E. Moore, 
L. S. Day and John Irvine.—Standard Railway Gate & Manufacturing Co., 
Chicago ; capital, $300,c00; incorporators, L. M. Meek, T. M. Meek and O. R. 
Trowbridge.—The Burson Manufacturing Co., Chicago; capital, $100,000 ; in- 
corporators, Wm. W. Burson, Grant Newell and Arthur B. Camp. 

The Shenango Valley Steel Co. has been organized at New Castle, Pa., 
with a capital stock of $200,000, all of which is stated to have been subscribed. 
The following are the stockholders of the new concern: W. E. Reis, Gee. 
Grier, Leander Raney, Jos. A. Crawford, Geo. G. Berger, J. W. Stevenson, Jr., 
A. M. Thompson, J. P. H. Cunsingham, S. W. Cunningham, Chas. Woodward 
and L.S. Hoyt. Geo. B. Berger has been selected as treasurer. The new 
concern expects to turn out about 4oo tons of Bessemer steel per day. Work 
on the erection of the plant will be commenced at an early date. 

The projectors of the Elwood Tin Plate Co. met in an important business 
meeting in this city. The gentlemen present from out of town were: W. B. 
Leeds, of Richmond, Ind.; I. L. Morris, Cleveland; William Z. McDonald, 
State Inspector of Shops and Factories ; J. L. Woodward, Chicago ; F. M. Boyer, 
Indianapolis, Ind. and Newton Ford, Elwood, Ind. In addition to the above 
named parties, Col. A. L. Conger, Col. Geo. T. Perkins, Monroe Seiberling 
and F. M. Atterholt are the Akron capitalists who will be interested in the 
management of this new industry. It was decided that work on the erection 
of the new plant should begin immediately. The mammoth works will be 
located at Elwood, and when complete will give employment to a force of 300 
men. This factory will be the first strictly tinplate works erected in the 
United States.—[Akron (O.) Beacon. 





Additions, Enlargements, Removals, etc.:— 

The Gouverneur Steel Roller Manufacturing Co., will remove their works 
from Gouverneur to East Geneva, N. Y. 

Messrs. James, Pender & Co., who are large manufacturers of nails, at St. 
John, N.B., are building a new nail factory. 

The Knowles Steam Pump Co., at Warren, Mass., are building a new 
boiler house, and work will soon begin on a 40x75-foot extension to the iron 
foundry. 

The Bellaire Stamping Co., a comparatively new concern at Bellaire, O., 
and one of the largest in that vicinity, has announced its intention of remov- 
ing to Hammondsport, Ind. 

The Southern Steel Co., of Birmingham, Ala., are considering an increase 
in the capital stock from $100,000 to $1,000,000. A meeting will be held at an 
early date to take action on the proposed increase. 

It is announced that the Tripp Manufacturing Co., of Boston, have 
decided to locate new works at South Framingham, Mass. The company have 
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THE STIRLING COMPANY 


MANUFACTURE 


The Safest, Most Economical, Compact and Durable High Pressure 


WATER TUBE BOILERS. 


All Wrought Steel. 











Large Mud Drum. Perfect Circulation. 





By removing four manhole covers access is gained to every part of the boiler. 





Dry steam and great economy of fuel guaranteed. 









GENERAL OFFICE: 
Pullman Bldg., Chicago. 


Works: 


NEw YORK OFFICE: 
74 Cortlandt St. 


PITTSBURGH OFFICE: 
Lewis Block. 


BARBERTON, SUMMIT COUNTY, OHIO. 


THE LEFFEL WATER WHEEL & ENGINE CO. 


Build a Splendid Line of 

+ SELF-CONTAINED SIDE-CRANK i: NCI he ES 
\s rs et 2) 

mY BOILERS 

FLUE 


8, 12,16 and 20 Horse Power. 
High in Grade. Low in Price. Strictly First- 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 

Address us in full as follows: 


») THE LEFFEL WATER WHEEL & ENGINE co. 


Greenmount Ave., SPRINGFIELD, OHIO, U.S.A 
























a capital of $250,000, and will erect a factory 240x60 feet, contract for which 
has already been let. 

The New Home Sewing Machine Co., at Orange, Mass., is to erect at once 
: a four-story brick building 250x50; a two-story brick building 106x50, and a 
‘ brick office 60x50. The seven water wheels will be increased to eight. 
g Waring, White & Co., have perfected plans for the erection of a large 
foundry and machine shops, at St. John, N. B. Seven buildings in all are to 
be erected, which will be thoroughly equipped with modern machinery for 
: turning out all kinds of castings and machinery in the shortest possible time. 





3 Fires and Accidents:— 
The machine shops of William Dunkerly, Jr., at Paterson, N. J., have been 
burned at a loss of $5,000; insured. 

A fire in the Alabama Rolling Mills, Birmingham, Ala, destroyed the 
engine-room and considerable machinery. The loss is $20,000, covered by 
insurance. 





General Industrial Notes:— 

The Hughes Steam Pump Co., Cleveland, O., are making a pump for Ben- 
ton Harbor, Mich., for city water supply of one anda half million gallons 
daily capacity. 

The Elmira (N. Y.) Board of Trade is raising a new subscription fund of 
$50,000 or more to be available from time to time to obtain funds necessary to 
secure manufacturing industries for the city. 

The Tennessee Range & Manufacturing Co., of Evansville, Ind., has been 
succeeded by the Indiana Range Co., a new corporation with a capital stock of 
$75,000. The new company have purchased the entire assets of the old con- 
cern, remodeled the works and increased their facilities. 

The Thompson Electric Welding Co., of Lynn, Mass., have put in their 
works a 50-lb. Hackney power hammer, manufactured by the Hackney Ham- 
mer Co., Cleveland, fitted with special dies for knocking down burr on pipes 
and bars after welding. This hammeris meeting the requirements of the 
trade in general most satisfactorily, and we predict for it a brilliant future. 

Concerning the fire which visited the Tonawanda Iron & Steel Co., Tona- 
wanda, N. Y., July roth, we are authoritatively informed that the frame stock 
house, which was the only frame or inflamable building connected with the 
works that was burned, disabled the hoist tower. Nothing else was damaged, 
and the furnace was in condition to be immediately banked, so that the com- 
pany hope to resume making iron as soon as a new hoist can be built, which 
should be done within three weeks. 

The well known firm of Hartman & Durstine, of Wooster, O., manu- 
facturers of sliding blinds, has been dissolved, and the business will be con- 
tinued under the name of the Hartman Sliding Blind Co. Mr. J. B. Hartman, 
who is the patentee of these popular blinds, has quite lately secured two more 
| U. S. patents for valuable improvements on his sliding blinds, thus making 

in all, up to date, seven patents on same, with two more applications now 

pending in the patent office for other important improvements. They have 

just shipped a large order of these patent blinds to Washington, D. C., for one 
i of the finest hotels in that city, now being completed, the blinds alone costing 
about $2,000. They are also now completing the fourth order for the fine 
Government buildings at Fort Logan, Denver, Colo., the sliding blind bill 
amounting to over $2,500. These are a few of the many orders that they are 
constantly receiving. See advertisement on another page in this paper. 











A New Phase in Steel Making. 

$> The first results of a new process of steel making have just been reached 
gp by the running of the first heat from a new experimental open-hearth furnace, 
at the Sheffield Technical School. The process is the outcome of the re- 
searches of Professor Arnold, and consists in removing all the impurities 
from Swedish pig iron, with the exception of the exact proportion of carbon 








required for a given purpose, thus obtaining the ideal carbon and iron steel, 
homogeneous in structure and free from blow-holese. These results are said 
to be obtained without the presence of more than mere manganese or silicon, 
and also without the use of iron ore. The average time occupied by this 
process in the conversion of a ton of pig iron into the highest class of steel 
yet made will be about three hours, the fuel used consistiug of about half a 
ton of rough slack. The run is stated to have been perfectly successful, the 
ingots showing a very high quality stee)]. It is anticipated that the range of 

metal produced will vary from what will be practically wrought iron to 
the hardest tool steel. The new furnace, together with the general plant, was 
designed to Professor Arnold’s specifications by Mr. B. H. Thwaite, C. E., and 
is intended to produce three tons of steel in the 24 hours.—[Glasgow Engineer. 





Lake Chautauqua, the Queen of Summer Resorts. 


At a lake of cool crystal water, located among the beautiful highlands of 
the Empire State, 150,000 people seek each Summer season the delightful rest 
always found in that wholesome atmosphere. Chautauqua: the famous resort! 
located between 1,400 and 1,500 feet above the ocean, whose facilities for boat- 
ing, fishing and bathing are unsurpassed, and combine these pastimes with 
the advantages made possible through the educational and religous organiza- 
tions, which make Chautauqua Lake their Summer headquarters, is it supris- 
ing that each season, thousands frequent its shores ? 

With hotel accommodations capable of delighting the tastes of the most 
fastidious, and boarding houses where families may secure commodious rooms 
and excellent service at reasonable rates, should it be wondered at that people 
flock from the smoke, dust and heat of our cities to enjoy the pleasures and 
benefits obtainable on the shores of this lake of springs. 

Tourists selecting the Nickel Plate route to this queen of Summer resorts 
will find accommodations desirable in every appointment. Excellent connec- 
tion is made for Chautauqua Lake, at Brocton Junction, N. Y., and from May- 
ville, N. Y., any point on the lake may be reached via boat or rail. Passengers 
holding tickets via the Nickel Plate to Niagara Falls, may secure stop-over at 
Chautauqua free of charge. 

Be sure your tickets read via the Nickel Plate. 





A Satety Mine Elevator. 

An English mining engineer has invented an ingenious device to prevent 
accidents in the case of the breakage of an elevator rope. In the center of 
the winding rope is acopper wire which carries a current of electricity to 
electro-magnets which hold back grips pulling against springs. The current 
is broken by the fracture of the rope, the grips are released, and by the action 
of the springs they come in contact with the guides. The advantage of this 
method of securing safety over the ordinary mechanical catches is that they 
do not come into play by the slacking of the rope. 





Rates to the Niagara Falls 
As lowas ever. Accommodations strictly first clase. Take the Nickel Plate 
Saturday night, July 18th, and lose no time from business. Limit, 5 days. 
Toronto, $1 extra. Stop at Chautauqua, or points west, without extra cost. 





ELEGANT Pullman day and sleeping cars will be run on the Nickel Plate 
Niagara Falls Saturday Night Excursion, July 18th. Returning stop at Chau- 
tauqua, or points west, until July 23d, without extra charge. 


It is not a Dead, but a Live Elastic Packing. 


Patented Dec. 27, 1887. 








That will pack a Steam, Water, Oil, Air or 
Ammonia Rod, also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod, or any rod that has 
to be packed, and keep it tight without 
— or friction, as it works automatic- 
al 

We will prove this by yourselt. If you 
will send for enough to pack a rod, we will 
send it on 30 days’ trial, and prove to you 
that the ‘ t Sensible” Automatic Packing is 
the ‘‘ Best’’ made, therefore is ‘‘ Cheapest.” 


SOLE MAKERS: 


Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 


OLEVELAND 


AL V ANIa2IN 


: WORKS. 
H. H. HODELL & CO., 


Galvanizing in all its branches, and Manufacturers of Rubber Buckets for chain pumps. 
CLEVELAND, OHIO. 





AFTER USING. 


BEFORE USING. 











FOR SALE. 


| $250 BOND - First-Class Security, 


Bearing 8 per cent., payable semi-annually. 
WANT TO REALIZE AT ONOE. ADDRESS, 


W. N. C., 


Reom |, 29 Euclid Ave., CLEVELAND, 0. 
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PERFORATED METALS of “Sese*'6) swe: HARRINGTONS KING @RroReZINS G: 





284 Pearl St., cor. Beekman. NEW YORK. 











Plate Iron Washers 


Even in Gauge, 
smooth and well 
finished. 





Cut from new plate, rolled expressty for the pur- 
Address, 


MILTON MFG. CO.. Milton, Pa. 


pose. a@ Write for prices, 


Ee) NON-CORAYS 


UMINGH®. 


M ETAL RO" ow SAVE alc 


coal i ee 
) 
Pepin & ATER At YALE Eugle 


PA tne PRUs STAN-ALUMIN METAL©. ANTON-0 


sive 


QU! Se 








> THEE 


ROBERT ee 


3 iil a “ 
ae «7 — 


‘=e DERFSRATED METAL: (0. 


irom O17 1 107:\010 ae (i Mee tee 


en > - 

>PERFORATED METALS OF ALL KI NDS 

OFFICE 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 








HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
well painted will not require sapehating for 
10 to 15 years. 
JOS. DIXON CRUCIBLE co. 


Jersey City, N. J. 


DIXON’S 
GRAPHITE 


| ne Oe 








BOSTWICK PATENT. 


COMPOUND 


AND 


MARINE ENGINES, 


A great saving in mortar, material and labor 
Write for Camoge e and Sample. 
THE BOSTWICK STEEL [ATH co., 
38 Park Row, New York City. Niles, 0. 
Mention this ate, 


INDUSTRY FILE WORKS, jes 
A. & H. Gough, Props., 


Manufacturers ot 


Files Rasps, & 


Equal to the Best English 
File. 





OLD FILES RE-OUT. 


All Kinds of Job Grinding, 


O#fFick & Works, 


48 COLUMBUS ST., 


CLEVELAND ,0 
C.GOUGH Manager. 
Mention this paper. 


L. MH. OLDFIELD. 
Merchandise Broker. 


Correspondence Solicited. 


WICHITA, KANSAS. 





‘Ke am 
SSEEL LOD 


HIGH PRESSURE, 
STEEPLE AND 
FORE AND AFT 


COMPOUNDS. 


—Send for Photo and Prices.— 


CLOUGH, WITT & 6O., 


CLEVELAND, OHIO. 

















pe ae 
OQOuUR X.INE OF “TAPPING MACHINES. 


TAPPING MACHINES wee 
vane 
> ta - 
AUTO 
MATIC 


‘THE GARVIN MACHINE CO MPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die -and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. ] NEW YORK, 


PORTBLE, HAND OR BELT E> ICE JEs 


CUTTING & 
THREADING 


MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 
Strong, Well Built, Serviccable 


. STEMENCINES 


ADAPTED TO HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 



























FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO., INDIANAPOLIS, IND. 


s__, SavelMoney. BICYCLE 









S. T. W.  Beoter. 


DISCHARCE 


= se —— tor prices t 
42 A W.GUMP&CO..Dayton,0. 


\, New Bicycles at reduced 

prices, and 400 second- han¢ 

ones, Difficult Repairing. 
Bicycles, Guns and Type 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 


Writers taken in exchange. 


Boys or G iris’ 24-in Safety. with rubber tires, 815.00. 
Boys’ 25-inch Safety, with rub ber tires - 17.50. 
Gents’ 30-inch Safety, balls to b’g’s and pedals, 55.00. 





JAMES JENKS, 


Neatroit. Wieh 


Keep a Record of Your Insurance | 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 








policy. 
ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co. 


27, 29 and 31 Vincent Street, 
CLEVELAND, 0. 





ryt AM READY FOR HIME 
Tens of thousands of these blinds are in use. 


Agents wanted ; Send 4-cent stamp for an 5o- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 
69 Beaver St., WOOSTER 0., U, S. A. 
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77 


€G2 GOSSER COCInG 


THE BELDING PATENT nh SLIP JOINT TROUGH, Menufactured by THE CANTON STEEL ROOFING CO., Canton, 0. 









IRON AND STEEL MARKETS. | 
Pic IRON. 


CLEVELAND (f. oO. b. cars, net cash) 
Bessemer, $17 3 No. 1 Foundry, $16 80; No.2 
younetzs $15 80; No. 1 Gray Forge, red's hort, 
$14 80; No. 2Gray ey neutral, $14 30; No. 
r American Scotch, 6 Bo ; No. 2 American 
Scotch, $15 80. 


CHIcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1. foundry, $16 25 
@17 00; Southern Coke No. 2 Foundry, $15 25 
@16 09; Southern Coke No.3 Foundry, $15 00 
@15 75; Southern Coke Nor, Softeners, $15 25 

@16 oo; Southern Coke No. 2, Softeners, $14 50 
ts 25; Ohio Silveries No. 1, $17 75@18 7 

hio Silveries No. 2, $1675@ 1775; Kio 
suene Softeners No. 1, $18 c0@1909 ; Ohio 

Strong Softeners No. 2, $17 25@18 25; Lake 
Superior Charcoal Nos. 1 - 6, $17 75@18 50; 
Tennessee Charcoal No. $18 c0@I19 00 ; 
Tennessee Charcoal No. 4 $17 00@18 00; 

Southern Standard Car Wheel, $21 00823 09 ; 
Tennessee Standard Car Wheel, $00 00@o0 oo 


CINCINNATI (reported by Rogers, Brown & 
Co.): Founpry Irons—Southern ‘Coke, No. 1 
haa $15 00@t3 25; Hanging Rock Coke, 

50 


No oundry, 1750; Jackson Co. 
Stone Coal, No.1 foundry, $16 50@17 00; Ten- 
nessee Charcoal, No.1 foundry, $16 50@17 50; 


Hanging Rock Charcoal, No. 1 foundry, $20 00 
@22 00. Mii IRons—Standard Southern Coke, 
grey forge, $12 75@13 25; Standard Southern 
Coke, mottled, $12 2 50@12 75; Cold Short South- 
ern Coke, grey forge, $12 75@13 00; er 
Ohio Neutral Coke, grey forge, $15 0 

Caek WHEEL AND MALLEABLE—Standar a a- 
bama Car Wheel, $19 50@20 50; Tennessee Car 
Wheel, $18 co@19 09; Lake Superior Car Wheel, 
$19 50@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning Br Shenango Valley strong 
No.1 tenga Ll .7 0o@oo 00; Mahoning oat 
Shenango Val 7 strong, No 2 Foundry, $16 00 
@oo 00 ; Ohio Softener No. 1, $17 09@o00 00 ; Ohio 
softener No. 2, $.6 co@0000; Jackson Co., Sil- 
very No. 1, $18 ’25@o0 00 ; Jackson Co. Silvery, 
No. 2, $17 25@00 00 ; Lake Superior Charcoal, 
$18 oo@oo 00 ; Tennessee Charcoal, $18 00@19 00; 
Southern Softener No. 1, $16 25@o00 00; South- 
ern Softener No. 2, $15 50@00 00; Southern 
Strong No.1 Foundry, $17 0o@oo 00; Southern 
Strong No. 2 Foundry, $16 25@oo 00° Alabama 
Car Wheel, $22 00@22 50; Hanging Rock Char- 
coal, $23 00@24 oo. 


LOU ‘SVILLE (reported by Hall Bros. & Co.) 

Hor Biast Founpry—Southern coke No. 1, 
$14 25@14 50; Southern coke No. 2, [ee 00; 
Southern coke No. 3, $13 25@13 “* oni ing 
Valley (Lake ore mixtures), 
Southern charcoal, No. $6 $16 $e 00 ; ye ot 
ern charcoal, No. 2, ; Missouri 
charcoal, No. I, $17 ed oT ie ssouri char- 
coal, No. 2, $16 17 00. FoORGE—Neutral coke, 
$12 50@13 00; Cold a $12 50@13 00; Mot- 
tle 1225. CAR WHEEL AND MALuE- 
ABLE—Southern (standard brands), $19 50@ 
2:0); Southern (other brands), $17 50@18 oo; 
Lake Superior, $20 50@21 50. 


St. Louis (reported by Rogers, Brown & 
Meacham): Hot Biast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 75@15 00; Southern Coke No. 3, 
$ 4 00@14 25; Southern’ Grey Forge, $13 5;@ 
13 75; Southern Charcoal No. 1, $17 oi 
Southern Charcoal No. 2, $17 25 
Charcoal Nos 1, $15 50@16 00; M nic Charcoal 


No. 2, $15 1550; Ohio Softeners, $18 00@ 
1950. CAR WHEEL AND MALLEABLE IRONS— 
Lake 8u or, $20 00o@20 50; Southern, $19 co@ 


21 00. NNELLSVILLE COoKB—East St. Louis, 
$o co; St. Louis, fo oo. 


$17 75@18 50; : Katahdin (Maine charcoal), foo 00 
@00 00; Lake Superior Coke, Foun ry, all 
ore, $17 50@18 oo ; 
ry, all ore, 00@oo 00; 
Black Band, $18 00@1825; Southern No. 1 
$16 25@16 50; Southern Gray Forge, $14 00@ 
14 50; Jackson nee 7 (Obie) 8 Silvery, $18 co@ 
1850; Old Car Wh eo@oo oo. Connells- 
ville Coke, $o.co. 


LOUISVILLE (r rted by Geo. H. Hull & 
Co): Southern ke No. hr, Foundry $14 sg 


Standard Ohio 


1475; Southern Coke No. 2 Foundry $13 75 
be 25; Southern Coke No. 3 Foundry $13 25 

375; Grey Forge, $12 75@1325; Southern 
Coke Silver Grey fo oo ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; Car Wheel, 
$19 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No. I poundry, $19 00@16 50; No. 2 Foundry, 
$15 0o@15 50 ; Grey Forge, $14 00@14 25; White 
and Mottled, $13 00@13 50; Warm Blast Char- 
coal, $18 co@20 oo ; Cold Blast Charcoal, $22 00 
@27 oo ; Bessemer, $:6 50@16 75. 


MERCHANT IRON AND STEEL. 






































Flat Bar 
I 80 
«I gO 
My * .2 20 
I +I 90 
1 &1h% by % to & inch.. see2 OO 
H, Mand % by % to & inch............ ES «2 20 
Round and Square, 
1 to 1% inch........ 1 80 
2 £0 296 INCH....cccccsccces 2 00 
2% to 3% inch 2 30 
Sn St ssnixtniembincetednsnastinbiainintonbipaniinainschin .2 80 
PE RS 8 30 
Ps IE RTE > RES: 3 50 
Oval. 
RRR Fe A RE a +2 20 
to inch 2 40 
2 60 
Me 3 00 





Half Oval and Half Round. 
inch 






















1% to +2 go 

pew to ri Me sesame wenece 250 

te 8 10 

8 30 

“% o's & atts 4 bo 

Heavy Band. 

% to 6 by % oo -16 inch.... em 2 

“to 1% ts kt @ §-16 inch +2 10 
“% to % by ond §-16 inch... See | 
tea an bw i awd g-r6 ieee... on... 8 


Hoops. 


to 4, Nos. 1g to 15 
to 2, Nos. 16 to 18. 

















Tig to 2, No. 22. 
15-16, 1 and 1%, Nos. 13 to 15 
15-16, 1 and 1%, Nos. 16 to 18... 
15-16, 1 and 4 Nos. 19 and 20. 








15-16, 1 and 1%, No. a1 
15-16, 1 and 1%, No. 22 
» Nos. 13 to I5 
, Nos. 16 to xB.. 























13-16, Nos. 13 to 15. 
13-16, Nos. 16 to 18 
13-16, NOS. 19 ANA 20..........ccceceeeeeeee 
13-16, No. 21 














13-16, No. 22 be 
x, Nos. 13 to 15. pusacasduenbacsseqcossocons 
» Nos. 16to1 ccece 
, 
, 

















11-16, Nos. 13 to 15 
11-16, Nos. 16 to 1 
11-16, Nos. 19 and 20...... 
11-16, No. 21 
























































Light Band. 
1% to 6 by % to 3-16 in 2 20 
Hi to 6 by Nos. 11 and 12 2 30 
I to 1% by % to 3-16 in 2 40 
1 to 1% by Nos. 11 and 12 2 50 
% and 13-16 by 4 to 3-16 in 2 70 
and 3-16 by Nos. 11 and 12 2 80 
and 11-16 by % to 3-16 im...........0ss000 ecocoscoe§ OO 
and 11-16 by Nos. 11 and 12..... secensntd 3 I0 
and 9-16 by % tO 3-16 im. ....ccerreresseeees cvccoe§ $0 
and 9-16 by Nos. 11 and 12 3 40 
by % to 3-16 in 3 60 
by Nos, 11 and 12 3 70 





Wagon Sox Iron. 
































inch, “3 and 14......3 00 
inch, es sad eg Ir and 12...... 3 10 
inch, * « * 1g and 14...... 3 30 

Sheet Iron: 
No. ro to 14 2 65 
No. 15 to 17...... 275 
No. 18 to a1 299 
a I ae 3 15 
No. 25 to 3 3° 
No. 7 3 40 
No. 28...... 3 50 
Iron Boiler Plates. 
Tank, ¥ inch and heavier 2 60 
CNo.1, 2 85 
CHNo.1 sa S ne ecocceveccccocs 3 I0 
CH Flange, “ “ ccoccececcccocccccosocccceeS OS 
Extra Flange, * 435 
Solid Fire Box sod 5 10 


SCRAP IRON AND OLD METAL. 




















Net Tons 
No. 1 BR. R. wrought Scrap..........ccrvcecerree $18 00 
No. 1 wrought scrap. 16 5) 
No. 1 Machine cast scrap........ ETE PF | 
Iron axles. 23 5) 
Axle turming|s...........ccccrcrcccccers sscssevevereees 13 50 
Wrought turning (free from cast)......... « II §0 
Cast borings 8 oo 
Uncut wrought iron DoOiLETS.......0..000..008 « II 5) 
Steel boiler plates...... 16 90 
Grate Bars 8 oo 
Pipes and flues (Clean) 12 co 
































Tank iron 12 50 
Hoop =! band iron 9 5? 
Sheet 8 50 
Wrought riilings II co 
Malleable iron 9 5? 

as by Messrs. BLack & PoLLock, Cin- 

nna 

Railroad wren Sa kicesendiniigatuoara $20 oo 
No.1 Country Wrought 17 00 
Stove Plate 75 
Machine Castin ngs.... eobaseneeccseotessccocctece BE OD 
Bet AME BROCC...ccccccrccccocccevoresorecsccccsccoees 8 oo 
Casting Borings 9 os 
Wrought Turning. 1? ee 








CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





THE CAMBRIDGE [RON & STEBL(o. 


MANUFACTURERS OF 


SHEET IRON avo GHEET STEEL 


EPMBRIOGS oguared R 


ee 


=~ 
“CriNeD ree 


+ 
CoRRESPONDENCE 


fing Sheets a‘dpecialty. PMBR OG. 


—— 


— 


Sort ste 


GxSoucres OF Fics? WORKS CAMBRIDGE, OHIO- 








Magnetie Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 


respondence solicited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANE OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH COURT, 45 BROADWAY, NEW YORE 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 





rrom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 





Steel Boiler Plates—1-4 in. and Heavier. 





























275 
3 15 
3 45 
Marine } Flange........... 3 85 
sss oedanameeamamanaeed 455 
Above includes plates ” inches wide. 
go to 96 in. wide............csees eecvecececs ac Bb extra 
96 to 100 in. wide... aan 
too to 104 in. wide “sae ” 
104 to 116 in. wide special 


American Oast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 











J. H. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


crrom Ore, 


Perry-Payne R’ld’e. wieveiand, O. 


THE CONDIT-FULLER (0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 











¥ 00 3 fan. WmcChuslVe..cccccccscccccccccocccccsscccescccoees ~ 
DRE CO 16 Fe ss neccnccvcccccemnsvccccnccessscnsscnseed 
7-16 to % and 2% to 3 in...... enceenen pconsstaceceneees 1% 
¥% tog in...... II 
to 11- 6 SE Nias; cechentheddstatebpctuiin’ saccesnncecs 10% 
BO 6 Eel reccorercccosssccceccncccccccscoccseccceseccescosconss: 11% 
to 9-32 and 6% to 7 int.......0......-- 12 
3-6 in 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick...... iineneventnciannitead * 


Bessemer and O. H. Steel. 
Machinery 
Tire 





base price, 275 
275 





8 25 
275 


Calk 
Cutter Shoes, tapered and burr. a 3 00 
English Tool Steel. 








seeeeecerece 


= 16¢ 
Hobsou's Ot EE scentastinibbimsaaaeddeliooininneusnnians 16¢ 
** Choice” 56 





Burden Boiler Rivets. 


, %, 11-16 and % inches diameter..............4 00 
$e %, %, 11-16 and % inch diam. 





5 





E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 





Cleveland, “ Ohio. 
Sam’l. I,. Matner, Fred. A. Morse, 
Prest. & Treas. Sec'y. 


Cleveland Iron Mining (o., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 

Rooms 4 & 5 Mercantile Bank Building, 


CLEVELAND QO. 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantiie Bank Buliding, 
OLEVELAND, OHIO. 


Lake Shipping Point, Lorain O. 
JAS. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leop 
ard streets. 


Cleveland, O., VU. @. A. 

















BANK, RAILROAD 


AND 


OFFICE + FURNITURE. 


Interior Work a Specialty. 
Send for illustrated Catalogue. 


THE CLEVELAND DESK CO. 


97-99 Ontario St. «+ «= Cleveland, Ohie, 




























































































































































































































































14 ‘Tem Iron TRapp Review. 
MACHINERY SUPPLY MARKET. Poe nee Pe, oy Screws, Vises. Tinned ss market Nos. @ to 18.......0000. seed gers 
- Solid Box dis 60 Tinned 5 Broom Wire...........0+ wwii ie 
Anvils. Mute and Washers. Parker's. dis 20@25 | Annealed Fence, Nos. § and 9.......... a 3 
‘eee die a: inctsvigcmsciialaian seo DO@re | Bise of bolt inches Ks 5-16 % HK Prentiss. dis 20 | annealed Grape, Nos. 10 to 14............ seseoe 8 75 
Wrights............ oe Bra Square... # ts | Ste thy bine Stub’s Steel Wir, regular........... $6.00@D dis 3 
re " Hii Washeee “5 Ir % | Meri Falls. " —<* 40 Wrenches. 
ithe’ hee e ove oo In lots less than a be. e Si errill’s. # 15@29 | Coe’s uine dis 
ease : Bullock's... dis so&te | boxesadd rcto list. | || HOWE ssssssssscccsesessnssnrerrnnnnnnnnersnnnee:snssed dis 35 | Girard Standard......csccccsss00-- perpen dis yoaie 
Ba scan cscsoseoerchawesronegre somes GORD Nails (wire. Wire. Agricultural wvodlls 738er0 
List Jul dis 70 & echanics S5&10,& 3 
Belting. mek men Pans: Naiis ®k pr 70 &re New List, Jen. 18, 188 | Bemis & Call’s Combination ............s0+00 dis 35 
Boston Belting Co's standard............: dis 70 ny Nails, B Gar tots care ra Brass ANd COPPET..........--.csesseereeeeseeesees Donohue’s Engineers dis 20& 16 
—- semamrertanere dia 6 ft copa a Bright a and annealed, wee. oer. ae ae Lemeen Sens ons Diep Foraed.. alco it 
“ “ “ best 8 dis n cer’s Drop For, sevens 2 
Royt’s Gest Ta prescccsnrerscntvitighionouintd dis 45 Ollers. * * Nos dis 75&10& 5 William's . svoeseenesQllt 23 
Cleveland Rubber Co. extra standard.dis6o&1co | Zinc and Tin. 4s . Gopeeced Nos. o to 18, marke ist.dis 7o@70& 5 | Alligator ig tt Neaeeseeedldd 50 
Shults Raw Hide Leather Belting, single | OS a eee wanized Nos.0to18  “sccsssss 65&5 
cause eeaghaleenrntaesccgeniemaenne di Maileable Ciammer a), Ho. 1, $8.60; Ne. Son 
shults ight Hide Leather Belting, double WO. $, $4-40 B GOM......ce.ccceeecseenes. dis 5 = 
and IL, uble 
standard oak tanned seston penny aenine: Bion. Webster, Camp & Lane Machine Co. 
Alexander ‘Brothers’ pure oak i \s s ton ae So dis 6c 
Ex! American Pac ing Hemp seoeses eoreseceoes 8 Bio@11 
Blowers and usters. Russia Packin Ng-~ =$=  _ ceccesece eeccecccccesees oo 14 MANUFACTURERS OF 
B. F. SS coccccvcesescoceses dis 20 —— $6 eevcccceccecnceees * “UB ie 
Boston Blower loperenee 835 um Zo OTL .ccccccccesseccccccocecese ecovecoccece ae s 
Bu ffalo........c..0000+0 dis 35 | Morrison’s “ Ihso Mining Machinery 
Borax. Siect Rubber ines 
oscecsvevers = Ooees: eseceeses sees AB Bi2 Excelsior (eM Oa eRe tea ry improved Band Friction 
White ai — i icks. ae ag Holsting Machinery, Geared 
ite Crayon.............0++ gross 12@12% dis 10 Railroads, 12 er Direct Acting, tor round er 
be a ear hl — Bers: is ~ ito 7 DB.....cere0ee sseeereresess wooo$Ig dis 60 fat repe. . 
Tn ie talt a scueiaeiietiaeamemendieniabnesite avi Ais Palleys. 
Ohucks. toon 1 Patlene, Walker List........0...0000000. aa Wire Rope Haulage 
h 8 4 Jaw Ind dent dis SS Machinery, 
—. dombination.. saints die 48 Split Wood Patieys. dis so@ss sj 
a Geared Scro o_o vets. Endless or Tail Rope 
2 aw Brass Workers............. ais Iron, Thousand, list November 17, a qpesenes 
1, Di AMLaswccssssecessssesseeesssneenene eneeeces P 
eet tt e Tedependentn nen diee | Mea, Ordinary. =p cadherins 9 CORNISH PLUNGER AND 
« Little Giant Drill dis30 |g ry 14 BUCKET LIFT PUMPS. 
Horton's je pence éasene dis 40 — Repe. Autuenett 8 id Val 
nm 845 
Whiton’s Independent dis 45 | Manilla, % inch and Over....s....sscsssseees B Bis iit e Valve Steam Engines, Sheaves, 
National Combination............-ceeseceseeee dis 40 | Sisal, % inch and over ..... ..B Brg Cages, Buckets. Etc. 
Almond Drill... i 30 pete 134 N. Mai K 
—- “dist B.A. & Co di so | #@"Send for Catalogue D. . Main St., AKRON : OHIO. 
Skinner’s Conibiaation Lathe. eee 3352 Fae ene wiiak ae _ dis4o 
” ndependen WB eccccccevoccees 8 40 
: we | Severe [|\TRWE IS WMWONEW:? 
66 FETE ccccccccccccccccecccccccseccccsecoceed 15 ws. 
Cutters and BReamers. Disston’s Circular Ais 4o@10 SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 
Gi: 20 
CASPER 0000000 ccccccseeccvces sevccece soceseeeeees Gis IO@IS “ ~ <7 
Pratt & Whitney dis rm saw Gtabe =o OUR OUR 
n #8 10@15 ‘ “ 
Brown & Sharpe, Milling Cutters........... dis 15 2 a eo SC ewe 4 Tine Stam § Ak A M 4 
} oe z tteTrs........ceeseere dis 15 Saw, Kes Disston’s ; dis 30 = Imé é 1§ e]'S 
owbars. Atkins’ Cicular Sa’ s 
. Db , Mill, Mulay and Drag Gews.dis Day Mark the hour and P 
cast Steel........ pe 
iron, steel points SDs a WO0d SAWB....cees cocsseees seneenneli® 4o8eTe lead th d Record the hour and 
Drill and Drill aimee a ~ t Saws.......... ad yo per ft - ony d . pe minute of the arrival and 
coist drills is so&10 “ Dexter Cross-cuts............ lis a mon an ear 4 2 
Morse Taper and Straight shank ~g sed |” SS. rere 4 - : y . departure of employes 
htiaaeil dis so&10 “ Tuttle Tooth Cross-cuts.dis asc“ one impression. by their own act, in their 
aus Taper and Straight shank Larger “ QOne-man Cross-cuts........ dis 32c “ hendiecttl 
sore . No. 1 Handles...eseseesevvseseessseeeees dis age per pair Useful, Economical, own handwriting. 
Deill . . Ornamental. 





Clevelan 


ean 
No. 4 to No. 54 to Flour, C. F. 
150. gr. F. FF. 












































§ ¢c 2c 
sc c 
. * 
ec sc 
io ¢ 7%c 
Emery Oloth and Paper. 

Barder, Adamson & CO......ccseceeseseseees dis 45@50 
H. H. Bartoun.... dis 50@ 10 
Emery Wheels. 

Detroit......... dis 55 
Norton’s dis 
AEE ERS dis 
PIII: ancahuccedghncecetnenanacconeiocenenennssacononed 
GOTIBIOUA .ncrcrcccccscces socccecccovccccsececoees dis 10&33% 
pertamyten.. ese cc cccesesocececoscceceesoeseseossonscsces 855 
dis "70 
3 6e 
Vulcanite.. dis sokre 
Files. 
Wiehelsen... as cideeniadeneneesinail dis GR nGek rok 
» Wrncoccccecceccccccces ese cccceseosecccseses dis 25 
Black r sc ocsascall dis 60&1 10&10 
mot AM MONA......cs000+e00ee dis 60&1 10&10 
wea Ais 60&1 10&10 
—, sacapeoaeene dis 70 
Western 8 70 
@tub’s............ dis 25 
@robet’s...... ...... dis 30 
Reynolds Bros.’ Hand Cut.........scccreseees dis 50 
ndustry File Works, hand cut...............dis 50 
Hammers, 
cocccescccococqoecooocce ces cccoes dis 40 
Atha new list, Jan. 15, 1887. dis ¢ 
Heavy hamaers and sledges under 5 DBs. 1 


over 5 Is 14c, new list. 














Wood Screws— New List 1890. 













































Fiat head iron dis 72% 
Round head 17O2.......0ccceccccerseseeses. coeeee die 67% 
Flat head brass. .. dis 72% 
Round head brass dis 65 
SQURTE CAP..000:ccccccccccccccccecccecccccccccccercooeee lis 65 
Hexagon Cap dis 60 
Set C. H.C. P dis 70 
Machine, flat head, iron dis 65 
Machine, round head, RES dis 60 
Bench and t hand— 

LAE OF COREM 00000 crrrccccecccocsoccccsoseed dis 75@ ) 
Coach, patent gimlet point...........cccccssssss 5 
Shovels and Spades. 

Ames’ list November 1, 1885.......cc0000006 eves 20 
Den mdf... .erreereesseeeeeresneeee dis 5.25 

Hussey & Binns, railroad............. occseresGl lB 
Taps. 
Cards, Hand and Nut to 2 IM ccccccese Ais 50 
oe a i, ne, ener dis 50 
Morse ve > at ° nena dis 50 
Pratt & Whitney bad * new list dis re 
Machine Screw Auge Bast dis 55 
Pipe rape Sa EES. 7° 
Stay Bolt Taps. dis 25 
Stove Bolt Taps.........cccseseeeresese eoreeeeeeescesees dis 50 
Pulley Taps............ dis 40 
Twine BC. B. 


No. 12, Flax Twine, % and 4D Balls... .aI 
a 18 | I 


=Fiy Hemp, (40 


a a: ~4 


eee eee 


Pty bs D Balls. 
EPIy Wrapp ng, 5 Balls to 














Palmer’s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 


LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.. PHILADELPHIA, PA. 





[RO 


—_ 


UNDRY 


CANTON IRON FOUNDRY CO., 
Canton, Ohio. 


HEAVY AND LIGHT CASTINGS. 
Privilege to make estimates solicited. 





PRINTED MATTER ON APPLI- 
CAT.ON, 





Indispensable for employ- 
ers avd just to 
emp'oyes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury S8t., Boston, Mass., U.S. A. 





THE THOS.D.WEST FOUNDRY, CO. 


CLEVELAND. uv. 


IRON. CASTINGS. 


DAILY MELTING CAPACITY: 75. TONS =SFPECIAL 


FACt(ILiTi¢Cs FOR 


ECONOMICALY TUR 


NING O a 


SMOOTH CLEAN CASTINGS 
DUPLICATE WORK A SPECIALT-Y 








F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 
STEEL ALPHABETS 


LNAME STAMPS 







Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
Fa Sage SIDING. 


Manufactured by 


= WA BURTON & CO.’s 


3 | Galvanized Iron Cor- 
ih nice Works, 


Detroit, Mich. 
nh mo 
sith Se 


Mention this paper. 











Send for illustrated 
f catalogue and prices. 





ELECTROTYPE 


FOUNDRY 














SECTION OF CONVEYOR. 


Detachable Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f'g Co., 


183 East ist Ave,, 


COLUMBUS. 9. 
Chicago Office, 48 S. Canal, St. 


CHAIN 
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THE BRIGHTMAN STOKER is Eoeen 


STEAM BOILER FURNACEIN THE WORLD. 


DESCRIPTIVE PAMPALET 


. THE BRIGHTMAN STOKER C2: C | 


EVE LS 








HARDWARE MARKET. 










































































Augers and Bits. 

-Common augers and Dits............00 etee second dis 
Seell's dis 6o&s 
Cook's Reneree Mfg. Co a - 55 
Russell Jennings’ augers and bits............ 825 

Bepan Expansive Bits, — small, $18 
arge, $2 is 350. 
Hollow — Ives’. 8 a 
Hollow Augers, Bonney’s Adjust. ® 
one; “ 8t Adjust. ” 3 ~— 
Ho ow 7 Au rs, Stearns’ us 
doz., 48 a op 20&10 
Gimlet ts, common.......... per gross $3 2 oo 
Standard Bit Stock Drilis.............. dis 50& 1085 
Ship Augers dis 1s&10@1s&10&5 
Axes. 
Makers’ and Special Brands— 
First = queny seted doz $7 00 
doz 4 
Full 1 polished hajeccuueenses woceseescoesececcccooe Sy GOS 
Bolts. 
Cast iron barrel bolts....... ecccccecee ecceneoncecsood dis 70 
Cast iron shutter — ee dis 7 
Cast iron chain bolts........ ...cccre scsi 
Ives’ di 
Wrought iron barrel boits..... eee 
Wrought iron square  <eosamangen 
Wrought shutter bolts... seseeeesGis 60810 
Sargent’s list 
Carriage, common, ow FASE sc0ces cccenes ..dis 75&10 
Tire, common, new 1 dis 65 
Carriage and tire, Phitadeiphia pat- 
tern dis 75&10 
Stove bolts 8 
Plow bolta dis 
Machin Gis 7581 
Buds dis 75&1 
Buckets, Elevator. 
dis so&1e 
Buttes. 
Wrought braszg..........0....... ecccccsecsescsresGls 75&IO 
Cast brass, loose joint..............00008 cecsevensGl® 3356 
Cast Iron— 
t joint, narrow... I 
Fast joint, broad.. 8 50&1 
oint....... ois 10 
Loose joint, jap. dis 7o&10 
Loose joint, jap. with acorns.............. dis 7o&10 
Loose pin, acorns. seis 7O&10 
Loose pin, japanned acorna...........0...dis 7o&10 
Loose pin, acorns, jap. plated ‘tips. eocced dis 7o&10 
Wrought steel— 
Wrought, fast joint, narrow.............. Ais 7o&10 
Wrought, fast joint, broad.................. dis 7o&10 
Wrought, loose joint, broad............... dis 7o&10 
En | utts Se I cchssnceatannad dis 7o&10 
Tar inside Dlimd...........c+cessusseseeou dis 7o&10 
rig t inside Seterctees covssacascoubucers’ dis 7o&10 
Lonee p dis 7o&t10 
Light om pin dis 7o&10 


Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
No. 1—Slaters’..............cse000 $1.25 





“a,” Stringed Roofing, Light. . 

















ee Stringed Roofing, Medium. 1.75 
“Gy Stringed Roofing, Heavy. é 
Stringed, Rosin-Sized.............. i 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, $ ton.....$30.00 
Asphaltum, Fine Grade, # D................. d 
Coal Tar Felt, Oy Sa EOE -02 
Coal Tar Felt, 2 Ply, $B roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, @ roll 108 sq ft....... 1.85 
Roofing Pitch, P Gal........cccccceeceecreceeees 09 
Ohains. 
an . Revised List. 
Ce, 634-10-2........ pair 1.03 
Fey we senna : pet g pesnenneseumnnall 50&10 
Trace, ree osesancete 
Watier Chale t roy ee, 1887...dis phe 
German Coil, list of June, 1887...... s 
Galvanized Pump SI sesstain aaneudennanas @6 
ack Chain, Iron is 10 
ack Chain, Brass. 75 
Chisels. 
Socket Framing and Firmer...............cssee0 dis 75 


Socket Framing and Firmer, Buck Bros..dis go 
Bocket Pirmer and Framing, L. & 











I. J. White dis 3085, 
Tanged Firmers. 2 40&1¢ 
Outilery. 

Table net 
Excelsior Pocket...... net 





Fibre Ware—Standard. 








Pails, water, 12 Qtersecccccccsecseess $4 00 $4 50 §...... 
ET LR REI 45° § 00 ...... 
lt SRE OD sees sssee 

MABIAT cccoccccccocsecsceccseccccsccesscoce CO B.D  cccece 
SUED scncdnhathahséseisiasesnneaenasseien” boecan § 00 cesses 
Bug: G4 QD cccese cecace 
nas r \S and 4 P 

OCD === SK acocccccccvcccsee 5s 67 50 
Commode qt. - 

ars, slop, 5 and 5X 14 qt... 9 00 Io ee 

Basius, wash— 

WUE NIN T cai ccisonpibdansanhosannnne 960 29 ssn 
RS TEI sasssdidennascecsnseaabansinlian 225 275 825 
EA RR RRR a eat 275 325 375 
i Rare -325 375 425 

EE NUE scisitsinnshosensereiaiagnensn Gneine D sasin 

I a “3 een 

Baskets, waste paper, 13 BMercore sennee 6 00 eevere 

Spittons, ‘“‘ Daisy,” pressed 
8 inch., 400 450 500 
avert: iM i cketamnssnccstesanss 600 650 7 50 
No a n; No. 5 decorated ; No. 5X White 








me 


























Gimlets. 
Nail and Spike. ..........ccccces sesscssseees dis I 
Double soon _— list ery 
Bee’ ...00. seccccsesssceveeene TOSS $12, dis as@ashe 
Hanger 
Barn door, old ooveese 18 608 108 10@7e 
Climax, (anti-Priction).. PR i Ft8 ia 
SCTANCON.....cccercsccceseeseeees is 
Kidder’s dis 0810@60 
Terry’s Patent...... 5 in., $12; 4 ‘in. +» $10, dis 50&5 
Paragon dis 408&16 
Richard’s dis 30@30&10 
Horse Nails. 
Ausabl on 4 - BA a di 
usable, ® 25 8 40 
Pu te 20 21 23 dis 15 
EB dis a5&10 
Horse Shoes. 
Burden, at factory. SB keg $4 ce 





R. I. Horshoe Ce, Perkins’ Imp. at 


Mule aeons, At PCCOTY.cccccsccsevecoccoces Le ks oe 
xnehe, 


Carriage, nned.....0-.% gross Soc dis 6o&1e 
Base, rub Toe a dis 1 
Hemacite door knobs, new list.. ~file 408108 

















2 25 

25 
Locks, Bolts, Etc. 

P. & F. Corbin, Locks and Bronze Grab. 

Door locks, knobs | —_ latches........... dis 60&10 

Escutcheons and keys......... = 

Padiocks and Satie’ b. 

Bell pulls, mineral, 

Bell putls, genuine cuse ecccccesoecccccoes dis 60&10 

Lever bell pulls, enuine bronse.. 


Butts’, genuine 











Butts’ bronze lated ° 

Store door locks and latches............... dis 60&10 
Store door handles...... is Go&1e 
Shutter hinges&flaps,genuine bronze.dis 6o&10 
Shutter hinges, bronze plated.................. 70 
Flush bolts, genuine bronze................000+ dis 70 
Shutter knobs. genuine bronse................dis 
Shutter bars, genuine bronze................... dis 3 


Sash lifts, genuine bronze 
Sash pulls and plates, genuine yerceeeer dis 60 
Push plates, genuine bronse.......... acscccereGls = 
ul, genuine bronse. 














Plambs and Leve gs. 











Standard list.. dis 7o&10 

Pocket 8. dis 10 

Davis’ inclinometers dis 1o&10 
Pumps. 

Cistern, best makers.................00.. 


I 
Pitcher spout, best makers dis dati tegomioere 
Pitcher spout,cheaper goods...........dis 7o@7o0&s5 


Pokes, Animal. 




















Bishop’s I. X. L doz $6 oo 

Bishop’s O E...... doz $5 25 

BIGROD'S PIMOS ces ceesceccsccesccccccsovecces dos $3 75 

Bishop’s American doz $2 75 
Rakes. 

Cast steel Ais 7e 

Malleable............. eooccveecoosccocccoosoooced dis 
Razors. 

J. R. Torrey Razor Co dis 28 

Wostenholme & Butcher............. we EY Ie 

BREIO FI ssvcccessseceseestesennssctonenseneall 5e net 

Rat Killers. 

EO icckcscnecinacivasnntentvavsnsatend 8 gross $15 ce 
Scales. 

Hatch, Counter, No. 17%.........0..s:00+ B doz $21 ce 

Hatch, Tea, NO. 162.......s0csceerees 8 doz $6 75@7 ee 

Chatillon’s Grocers.. s 

Family Turnbulls..............-ccccssses dis go@30& re 

Scale ms, List of January 





12, I dis 508& 10@50& 1084 
Screw Drivers. 
Stanl R. & L. Co.’s Varnished 





Handles...........+ ess dis 6s&10 
Stanley R. & L. Co.’s seen Handles..dis 60&10 
Sets interchangeables...............8% dos $18 dis as 


ities, 


Steel and iron.... 








Nickel plated...... dis 75&10@80 
Disston’s try squa nd T bevels......dis 45&10 
Winterbottom’s try and miter...........dis ge&&re 


Tacks, Brads, Htc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 
dis ie 7s&r0 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds 





dis 75&10 

Swedes iron tacks..........00....cseesseeeee odie 7510 
Swedes iron Upholsterers’ tacks........ a Asi 
Tinned Swedes iron tacks............... 
Tinned Swedes iron Upiciaierers 

tacks....... dis 77%&10 
American iron cut tack®.......000....++ dis 77%&10 
Copper tackS...........:sscessessseesneneses seenes dis 4¢&10 


Copper finishing aad trunk nails...... dis 50&10 
Cigar box nails di 

Finishing nails... 
Hungariasz nails and miners’ tacks...dis 6o&10 
Gimp, and lace tacks... dis 77%&10 

bad tinned.. is 

Trunk me clout nails..... 
Tinned trunk&clout nails........ 
Basket nails 
Chair nails onl 
Common and patent Brads... ccs... ie 6lere 




















FREICHT AND PASSENCER 


ELEVATO RS. 


LL &. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR QGATALOGUE. 


RUBBER COODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 














et E*uwuller Bros.,. 
=| JRWELL LEATHER BELT, 


and REVERE RUBBER CO. 


148 SUPERIOR STREET, 


CLEVELAND. 


THE ECAN Co.. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 





Builders and Originators, Designers and Constructors. 


= Wood-Working Machinery, 


For Every Purpose 
Meeting the requirements of 
PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES. 
PATTERN SHOPS, 
General Wood-workers etc. 
With the latest and. most advanced 
type of machines for fast'and per- 
fect work. 





New “Standard’ Molder, Four Sided. wet 
4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


IRON CLAD PAINT CO. tron ciad Paint co. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


Send for Catalogue and information. 





And get the genuine article, 

and save liability of suit for 

using an article made in viola- 
tion of the patents issued to 

Wm. Green, and now owned 

by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and p AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades, 
{50 State Street, AKRON, O. 


Priuted in the Highest Style of Art, by 
k AT A L0 Gi lf FS The Cleveland Printing & Publishing Co., 
Cleveland, QO. 


IRON CLAD 
PAINT. 





Trade Mark Patented. 
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Classified List of Advertisers. 


The star (*) indicates es that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (f) once in three weeks. 





PaGE 
Alaminum— 
*Stan Aluminum Co., Canton, O.......0.000++ 12 
Automatic Sprinklers— 
*Neracher Sprinkler Co., Warren, O......... 8 
Alaims 
tCuyahoga Mfg. Co., Cleveland.......0. ...... — 
Belting— 
Fuller Bros., Cleveland..........+.secssssesseerseee 15 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland............cesseseece. se 16 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 20 
Wm. B. Pollock & Co., Youngstown, O..... 18 
E. H. Jones & Co., Cleveland.......cccc00... ++ 18 
Hazelton Tripod Boiler Co., Chicago......... 18 
N. Y. Central Iron Works, Geneva, N. Y.. 16 
Enter prise Boiler Co., Youngstown, O...... 20 
The Stirling Co., Barberton, OE Goshen I 
Biowers— 
W. H. LaFountaine, Cleveland, O.............. 18 
Bicycles— 
‘A. W. Gump & Co., Dayton, O............see00 12 
i Boiler Solvents— 
U The Dearborn Drug & Chemical Co.......... 9 


Ooal and Coke— 
rere” & Wheeling Coal Co., Cleve- 





Cranes and Derricks— 


Wm. Tod & Co., Youngstown, O...........00004 18 
Chain Belting— 

Jeffrey Mfg. Co., Columbus O.........000.eseeee 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland, O............. 18 
Civil Engineers and Architects— 

D. Mette, Cleveland, 0. ..sicccscesssccccccscsocoess 16 
Cupolas— 

Victor Colliau, Detroit, Mich.............0000 16 


Corrugated Steel— 
Cincinnati Corrugating Co., Piqua, O..... — 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O...... 18 
Desks— 
Cleveland Desk Co., Cleveland................+ 13 
& evators— 
L. 8. Graves & Co., Rochester, N. Y.......... 15 
Explosives— 
Hercules Powder Co., Cleveland................. 18 
Blectrical Manufactures— 
¢Cleveland Electrical Mfg. Co., Gontend - 
Central Thomson-Houston Co. oe 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, I cheers 
Engravers ee Electrotypers— 


Kclipse Blectrotype & Engraving Co., 








Cleveland. ......ccccccccccoccccccvscccccssscoccccscesccees 17 
Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 
*Chandler & Taylor Co., Indianapolis, Ind. 12 
ve Tod & Co., Youngstown, eee 18 
. H. Jones & Co., Cleveland........0.00.0-.-.... 18 
So Fe Engine Co., Salem, 3. sindeguasibincebads 20 
*Clough, Witt & Co,, Cleveland... sien 
Skinner Engine Co., Tos conosetioies 19 
Westinghouse Machine Co., Pittsburgh... 19 
Ball & Wood Co., E lizabeth, N Sf eee 19 
Soufhwark Foundry & Machine Co., 
Philadelphia, Pa......c.00..-sssessseecccsseesceeeres 19 
*The Leftel Water Wheel & Engine Co...... II 
Sngines (Gas)— 
Schlelcuer, Scnumm & Co., Falledsiphie, 
LG. 0G CHICAMO, T1l.....cccccccccccccccccccesevoesee 18 


Van Dusen Gas Engine Co., “Cincinnati, 





PR secs Specialties— 
Sensible Packing Co., Chicago, Ill .......... 11 
Engineers and Contractors— 








KE. H. Jones & Co., Cleveland.............000 seks Oe 
Ejectors— 

James Jenks, Detroit, Mich 12 
Files, Makers of— 

olds Bros., Columbus, O............ aan 20 

A. & H. Gough, Cleveland......... 12 

Parkin & Bosworth Co., Clevelan 20 
Forges— 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 

Thos. D. West. Foundry Co., Cleveland..... 14 

Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 15 
Galvanizers. 

TH, TE. Modell, Cleveland. ..ccccocccccccccccccccccee EZ 


Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
Pa 





Grapples, Excavators and Dredges— 


Jas. H. Lancaster, New York..............c000 17 
Grey Iron Castings — 

The Ohio Pulley Co., Warren, O...........00+ 20 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City.......... 12 


Granulated Raw Bone- 
The Rogers & Hubbard Co., Middletown. 16 
Heating and Ventilating Apparatus— 


W. H. LaFountaine, Cleveland, O............. 18 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 18 


Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., 
Da ,o 


*. H. Jones & Co., SS Re 
“Warren Webster '& Co,, Philadelphia, Pa ~ 








Hammers (Power)— 
Hackney Hammer Co., Cleveland............. 


Investments— 


le Bey le PO ccctddenied: cosee-cnesevcenszevens 
Iron and Steel Roofing— 


Sykes Iron & Steel Roofin 
Cam Iron Roofing 


Ohio......... 





Garry Iron Roofin 
“Berger Mfg. Co., 
Eberts Bros., Detroit, Mich 
Kanneberg Roofing €o., Canton, O. 19 
*The Long Steel and Iron Roofing. La 
as ory Co., Indinapolis.... - 
er & Co., Canton, re) 


Wi. Iron Roofing Co, 

Canton Steel Roofing Co., Canton, oO. 

{Heberling Metal Roofing’ Co., Havana Ill. 
iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 
Oglebay, Nor! Norton & Co., Cleveland. 
waite & Co., Cleveland. 

gig yt Co., Cleveland, 0. 
E. C. Pope, Cleveland 
Cleveland fron Mining Co., Cleveland 


H. El 


Iajectors— 


Peuberthy Injector Co.. Detroit, Mich 
*Garfield Injector Co., Wadsworth, O 


Lathes— 


H.L Shepard, Cincinnati. O............ coneceese 
Parkin & Bosworth Co., Cleveland.. 


Lathe Dogs— 


Palmer, Cunningham & Co., Philadelphia 
Mining Machinery— 
Webster, camp & Lane Machine wes 


Co., Cleveland ....... en 


Pee eeeeeenecens Seeeeerereeeeeeees 





aes & Bacon, New York............0000 
Machine Shops— 
Webster, om & Lane Machine Co., 
m, 


Akro 





Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland 
Garvin Machine Co., New York. 


Metal Ceilings— 

Fred: F. Bischoff. Chicago, I1! 
Merchandise Brokers— 

L. H. Oldfield, Wichita, Kan 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa... 


Patents— 


*Munn & Co., New York 
Pumps (Steam)— 


E. H. Jones & Co., Cigvetant... 
Deming Co., Salem, oe 


Paint— 
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16 &20 


seoveesee 12 


come 5S 





Iron Clad Paint Co., Cleveland, O......... eoree IS 


Akron Chemical Co., Akron. ©... 
Jos. Dixon Crucible Co., Jersey City. 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 


Chica: 





cago, 
Aitchison Perforated Metal Co., Chicago. 


Pulle 





ys— 
Ohio Pulley & Machine Co., Warren, O.... 20 


Pipe Cutting & Threading Machines— 


*Wells Machine Works, Fostoria, O.......... 12 


Packing— 


Sensible Packing Co., Chicago, Ill 


Railroads— 


Time Tables, Etc 
Railway Supplies— 
Cleveland City Forge & Iron Co., Cleve- 
an: 








Rock Breakers and Ore Crushers— 
Jas. H. Lancaster, New York........ wccccececcece 
Rubber Goods— 


20 


17 


Fuller Bros., Cleveland........... SESE Sere ne 15 


Saws— 


Peter Gerlach & Co., Cleveland........... 


Shafting— 


*Brightman Machine Co,, Cleveland......... — 


Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
fp COTM ecvcccsccnssesescece 16 
Steel Stamps and Stencils— 
. H. Fleharty & Co., Clevelan 
. Sickman, Cleveland, Oo 
Jas. Murdock Jr., Cincinnati, Qrecocccccresee 


surance Co., 


Sheet Iron— 


Cleveland Rollin 
Cambridge Iron 


Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
a 


Mill Co., Cleveland... 
Steel Co. \Cambridge, 





Steel Rails, Blooms and Billets— 
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Cleveland Rolling Mill Co., Cleveland....13, 16 


Sheet Steel— 


Cambridge Iron & Steel Co.,Cambridge, O 13 


Stokers— 


Brightman Stoker Co., Cleveland 
Steam and Hot Water Heaters— 
Hazelton Tripod Boiler Co., Chicago 


Specialties— 


Buffalo Specialty Co., Buffalo, N. Y.......... 


Steel Laths— 


Bostwick Steel Lath Co., Niles, O....... ..... 


Twist Drills— 


Cleveland Twist Drill Co., Cleveland.. 
‘Graham Twist Drill Co., Detroit, Mich 


Turnbuckles— 


Ciena City Forge & Iron Co., Cleve- 


seeeee 





Time Registers— 

The Automatic Time Stamp and Register 

cS SE ee St, 

Water Gas Furnaces— 

W. 8. Hutchinson, Chicago, I11.......... 
Window Blinds— 

Hartman Sliding Blind Co., Wooster, O... 
Wood-Working Machinery— 

“Indiana Machine Work, ot. Wayne, Ind 
Geo. Place, New York, N. 
Frank & Co., Buffalo, N. Y. 
The Egan Co., Cincinnati, is 
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Wire Goods— 

*F. Powell & Co., Toledo, O..........sssessereesess 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 17 
Well Sinking Machinery— 


American Well Works, Aurora, IIl.......... 16 
Washers— 
Milton Mfg. Co., Milton, Pa.......ccccssssecesees 12 








VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 
287 Jefferson Ave., 
DETROIT - MICH. 








The Dunnning Boiler, 


OLDEST AND BEST FOR 
STEAM and HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
and Boilers of all 
kinds and Machinery 
generally. Manu fact- 

ured at the 


N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 

GENEVA, N. Y. 


SHEPARD’S NEW $60 


SCREW CUTTIKG 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, 11- 
Saw Attachm’ts, Man- 
drels, cong "Twist 
Drills, Do; 8, Calipers 
etc. Lathes on trial. 
= Lathes on payment 
tend for catalogue of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, oO. 









TRADE 





Cap Lathes, $1.25 





J. M. ALLEN, President. 
WM. B. FRANKLIN, V.ce-President. 
F. B. ALLEN, Second Vice-President. 
]. B. PIERCE, Secretary and Treasurer. 





A. S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O. 

Cc. A.BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt.,208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave., 
Pittsburgh, Pa. 


~-|FOR SALE CHEAP. 


One 80 h. p. Engine, 


one year in use. 


One 50 h. p. Engine, 


one year in use, 


One Duplex Pump, 


one year in use. 


One Water Heater, 


one year in use. 


One Crane Elevator, 
One Donkey Engine, 
One Cupola, 
16 ton capacity. 


One Delivery Wagon, 
200 good Stove Plate Flasks and Snap Flasks. 
—THE— 


Mc ARTHUR GILMORE FOUNDRY C0., 


871 Pear! St., 568 Clark Ave, 


CLEVELAND, 0. 








CRANULATED RAW BONE 


Fer Case-hardening and Coloring. 
For samples, prices, etc., apply to 
THE ROGERS & HUBBARD CO., Middietown, Ct. 





CLEYELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
165 ST. CLAIR ST., CLEVELAND, O. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structures a 
SPECIALTY. 


Bolt and Nut Works. 


he UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, view 
and Elevator Bolts, Coach Screws, etc. 

















Hardware and Iron. 


OM facturers 0 ROLLING MILL CO.,manu- 





facturers of Steel and Iron Wire and Steel 








Machinists’ Supplies. 
KIN & BOSWORTH, g and 11 So. Watei 


St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 


Steel Stamps and Stencils. 
LEHARTY, J. H. & CO., Rubber Stamps, 


Seals, Stencils ,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, o. 


W Paster: ,»CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


Bischoff Metal Ceilings, 


(PATENTED.) 



































It will pay to investigate 
and write for catalogue, 





Estimates submitted on ap- 
plication. 





24 w. Lake St, 
CHICAGO, - ILL. 


LIGHTNING WELL-SINKING 


CHINERY MANUFACTURERS. 

m.. “~~ Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Encyclopedia, |, 000 
‘ engravings, Earth’s Strata, Determé 
nation quality water; ~~ 

ayy The American Well Works, 
- Aurora, Ill, 

11 & 13 8. Canai 
3 [se., Chicago, Ill. 














Genera] Office 
AURORA, 


Works and 


a | Dallas, Texas. 


JAS, MURDOCK, JR 


Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


TIMBEs 


& TOOL ROOM 


czZECocokKks. 
=o one ~ 52 Longworth St, Cincinnati, 0. 








UNIVERSAL RADIAL’ 
RADIAL DRILLING MACHINE 


= THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


= PRICES$450%& UPWARD 
of UNIVERSAL RADIAL DRILL CO 


Wood - Working 
Machinery 


OF EVERY DESCRIPTION. 











No. 2 Clipper Planer, Matcher and Moulder. 





When in want of an Ar Planer and 
Matcher, Surfacer, Hand Planer, Shap- 
er, Moulder, Mortiser, Teroner, Band 
Saw, Scroll Saw, Gang Edger, Rip Saw, 
Cross.Cut or Swing Saw, in fact any 
Wood-Working Machinery, write for 
our special prices and catalogue. 


INDIANA MACHINE WORKS, 


FORT WAYNE. 
IND. 
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GAS: 


STATIC 


Elastic Rotary-Blow Riveting Machine. 





Just 
Rapi 


Any 
and dc 
maker 


Cos 


Sold b; 
only : 


4.G. 
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The “Lancaster” Rock Breaker and Ore Crusher) THE “LANCASTER” © 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 
————— Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
Breakers, — Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 
Hoisters, etc., earnestly solicited. 


Self-Penetrating Grapple, Excavator 2 Dredger. 


Correspondence solicited. Manufactured and sold by the patentee. 








SSN 


pee 





Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “Sections” for easy trans- 
ortation in mountainous regions. May be mounted on wheels, worked by 
and, horse gear and steam or other power, and also fitted with Rota 

Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 











THE CONLEY-LANCASTER” DIRECT STEEL PROCESS. 
JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, JU. §&. A. 


GAS # GASOLINE ENGINES FT, WAYAE, CINCINNAM! & LOUISVILLE 


STATIONARY and PORTABLE. All Sizes. RAILROAD. 








nes 
NES: TRAVELERS’ RECISTER. 


Standard Time. 


—THE— 


estigate 


logue. 


‘don ap- 











Dwarfs in Size, but 
Giants in Strength. 


® Expense one cent an 
hour per horse power 
hand requires but little 
pattention torun them. 
Every Engine 
Guaranteed. Full 
gortimlars free by mail 
fention this paper. 


DUZEN 


— 


=i VAN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 





JOHN ADT & SON, 


NEW HAVEN, CONN. 


Builders of Machinery 
for Hardware Man- 
ufacture. 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 


Riveting Machines, 
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Foot Presses, 
Sprue Cutters, Ete. 


Just Drive Em In and CLINCH ‘Em. 
THEY’LL DO THE REST. 
Rapid HARNESS MENDERS. 
WILL MEND 
Any Harness, Halter or Strap in less time, 
and do the work better than any Harness 
maker can, AND 


COSTS ONLY HALF A CENT 


Sold by Grocers and Hardware Dealers, Cost 
only 25c per box of one gross (three sizes.) 


NO TOOLS 
REQUIRED 


BUFFALO SPECIALTY MFG. CO., 
BUFFALO, N. Y. 


Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 
Steubenville, Pittsburgh, Marietta. 


THROUGH COACHES 
BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy- 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castile 
and Allegheny. 


4 ee — > 








The Only Line running through 


“ BEAUTIFUL ZOAR.” 


4. G. Briar, 


Tas. M. Hatt, 
Traffic Manager, Gen’! Pass, Agent. 





Erle Railway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 

N. ¥. & Pitts. Express ts 38am %825am 
Fast N. Y.:& Pitts. Express*io 55 a m coopm 
Mabening Aovsamne.. eee qoam 
Pittsburgh Express... 
Youngstown 1 


I20pm Iliopm 
oopm 

*Daily. {Daily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 P. M., 3:00 

= 4:40 Pp. m., 45:45 Pp. m., 6:20 p. Mm. 10:35 Pp. 


Newburgh—6:15 a. Mm., 6:50 &. Mm., I:10 &. Mm., I. 
P. M., 3:00 Pp. M., 4:40 Pp. M., 5:45 P. m., 6: 
M1., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m..,6: 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30. m., 2:35 p. m., 6: 
Bedford—6:oo a. m., *8:10 a.m., 10: M., 13 
M., 2:35 Pp. M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 a. m., *8:1 
10:308. M., 1.05 p. M., 2:35 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Railway. 
For AKRON, CANTON AND MARIBTTA. 
Depot oot South Water Street. 


. Arrive. 

Valley Junction Mail 725am *%4opm 

Marietta Express firisam {235pm 

Balto. & Wash. -.. “400 pm *10 25am 

Cleve. and Canton ress f630pm f8i5sam 

*Daily. tDaily, except Sunday. 

I. T. JOHNSON, J. B. CAVEN, 

Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Arrive. | Depart. 
For Pittsburgh, Balti-) ds25am| 7 45am 
more, Washington, Phil- > dir 4oam| di 40pm 
adelphia and New York. 635pmidir opm 
Wellsville, Wheeling | '23°P™) 7 458m 
and Bellaire. 
Alliance Accom 10 10am 
Ravenna Accom 825am!| 5 00pm 


d Daily. *Excevt Saturdav. Other trains 
except Sunday. Through Pullman S!eepers 
to New York on 1:40 p. m. train daily. 


From Cleveland Union Station. 


MtVernons’Pan Handle Route 


Cleveland & Pittsburgh R. R. 




















For Cuyaho Falls,)} Arrive. | Depart. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 
ints in the South and 


\d7ooam)| 80o0am 
540 pmi\d 800pm 


uthwest. 

For Cuyaho; Falls, 
Akron, Orrvi e, Mill- so 500m 
ersburg, Gambier, Mt. t 1230p 
Vernon and Columbus. 

For Cuyahoga Falls, 

Akron, Orrville, Chica- 540 pm 
go, and all pointsinthe [ 10 10am 
West and Northwest. 





1ospm 


800am 
325 pm 








d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati, City 
ticket office, Weddell House corner, 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from ; 
Fort Wayne, indianapolis, Terre Haute, 
Evansvilie and St. Louls. 


13 mes shorter seTween 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ wmices shorter ano Quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For saie by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gen’! Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Throvgh Trains Daily 5 
FAST TIME. NO DELAYS. 


* For scen picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The le’s favorite route I ween, 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, CLaRx, 
Gen’! Supt., G.P.& T.A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. ROBINSON, Receiver, Jno. J. ARCHER, 
Columbus,O. Gep’l Pass. Agt 





Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. O., Charieston, W. Va. 
Parkersburg, w. Va.,and the South. ‘ 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and ba; e checked through 
to ee Reliable information and best 
ra ‘urnis: any a 

Popular C. M. * . a 
A.T. WriKorr, 


W. K. Ricnarps, 
Pres. and Gen. Mgr. 


G.P.&T.A. 





THE FAVORITE 
—AND— 


PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South: 


New Central Depot So. Water St. and Viaduct. 


No. 62, Accommodation t 

No. 72, New York & Pitts. Express... 

No. 70, Pittsburgh Accom *I125am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommo 

No. 74, Youngst’n Ex 

No. 68, New York & Pitts. Ex............ 


No. 61,N. Y. & Pittsburgh Express... 
No. 71, Youngstown Accom............... 
No. 65, New York & Pitts. Lim. 
No. 67, Pittsburgh Accom 
No. 73, Leavittsburgh Local........ 
No. 63, New York & Pitts. Ex 
No, 75, Mantua Accom. 
No. 69, Youngstown Express 
*Daily. Daily, except Sunday. 
Baggage checked through toall points Kast. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER,’Gen. Mang., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 





CLIPSE*s 


LECT ROTYPE 
py NCRAVING CO. 
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THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 


CLEVELAND REFERENCES. 


J. W. Britton, Esq . Cherry Valley Iron Works, Leetonia, 0., 
Woods, Jenks & Co., Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 




















w.S. Tyler Wire Works Co., Anglo-American Provision Co., Chicago, j Sir 
Cleveland Forge & Iron Co., . Wellsville Plate & Sheet Iron Co., Wellsville, 0., 4 c 
Bishop & Babcock Co., Falcon Iron & Nail Co., Niles, 0. ™ 
Cleveland Saw Mill & Lumber Co. c Tri 
Address: THE HAZELTON TRIPOD BOILER 6O., 
GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 809 Monon Block, 324 Dearborn St., CHICAGO, ILL. be 
Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water. 4 ‘a 
3 ae 
i 


WILLIAM TOD & CO., YOUNGSTOWN, OHIO. THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER.) 
Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WoRKING HEaps for 

: — FACTORIES, MILLS and FURNACES. 
HENION & HUBBELL. 55 & 57 N.Clinton St., Chicago, General Western Agents 


Send for illustrated catalogue and pricelist. Mention this paper. 








The Porter Maitiiiton Engine. 


Single Compound and Condensing-100 horse power and upwards. i. 0. Maton hie Ro LER-\W/oRK. os 
THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, : ILE K So ts cKs Si MS" ¢ QusSES, BLAST Fugnaces 
ACCCUMULATORS AND SHEARS. pl th BEAL oof © ROLLING MILL WORK. ) 

HEAVY SPECIAL MACHINERY GENERALLY. bee POLLO CK C0. YOUNGS TOWN, O. 





2@ SEND FOR ILLUSTRATED CATALOGUE. 


=. 2. TOMES tc CoO.. FRANK & CO.., BUFFALO, N. Y. 


MANUFACTURERS OF 


ENCINEERS +> CONTRACTORS, | nianers. Mic tes Tecra ORTISER 


SCROLL SAWS, SAW TABLES, BENCHES. 











223-225 River St., CLEVELAND, O. BAND SAWS, 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUIL TO ORDER, 














2 Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
= ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
Mention this paper. TOLEDO, O 














Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO., { Epiladelphis, 


Horizontal OTTO Gas Engines. 
Vertical u'fTU Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2,4, 7,10,15, 25 AN) 50 HORSE-POWER. 























_ ww. HH. LaFountaine, Wie ixmowm to the arts. i 
y suc ANN DIE = POWDER, FUSE, CAPS, 
VENTILATING FANS AND BLOWERS, HANGERS, ee eerie, | 
Carpet Cleaning and Laundry Machinery and other AND ALL TOOLS FOR TUM BLASTING, 


Special Machinery. 


HERCULES POWDER COMPANY 
1335 Lexington Ave., = CLEVELAND, O. ANNIHILATOR 0 Prospect Street, Cleveland, Vous 


Je. W. WILLARD, Manageref 
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THE BALL « WOOD CO., 


Owners of Ball Patents and Builders of 


Improved Automatic Cut-off Engines. 


Under the personal supervision of the inventor, F. H. Ball. 


Simple Engines, Electric Lighting Plants, 


Compound Engines, for Electric Railway Plants, 


Triple Expansion Engines, Manufacturing Engines, 
And all purposes requiring close regulation and economy. 


WORKS, ELIZABETH, N. J. 





OFFICE, 15 CORTLANDT ST., N. Y. 








r. 
‘ - MACHINERY. = 
Iron and Wood 
» Working Machinery 
’ of every description ; 
Corliss Engines and 
Boilers ; Shafting,Pul- 
leys and Hangers. 
> Agent for Bement 
Miles & Co.. Philadel- 
phia, and Eastern 
LE Agent for J. A. Fay 
A, & Co. 
or 
GEO. PLACE, 
ts ESTABLISHED 1855 
120 BROADWAY,N.Y. 
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USED BY THE FOLLOWING GOVERNMENTS: 


UNITED STATES. 


8. Torpedo Station, Newport, R. I., 43 H. P. 

8. Army Department, San Antonio, Tex., 50 H. P. 

8S. Engineer Corps, St. Louis, Mo., 8 H. P. 

8S. Military Post, Fort Canby, Wash., 4 H. P. 

8S. Government Quartermaster Department, Vaneouver, Wash., 62 H.P. | 
S. Government Quartermaster Department, New Orleans, La., 15 H. P. 
8s 
Ss 
8s 
s 
s 
8s 








. Senate, Washington, D. C., 150 H. P. 

- House of Representatives, Washington, D. C., 75 H. P. 

.- Government Ice Factory, San Antonio, Tex., 4H. P. 

- Navy Yard, Norfolk, Va., 125 H. P. 

. Navy Yard, Brooklyn, N. Y., 125 H. P. 

- Government, Ellis Island, N. Y., 120 H. P. 

U. 8. Dispatch Boat ** Lucerne,” Norfolk, Va., 50 H. P. 

Washington Monument, Washington, D. C., 25 H. P. 

MEXICAN: State of Guerrero, 15 H. P. 

JAPANESE: In Government Coal Mines, 150 H. P. 

HOLLAND: Government Physical Laboratory of Leiden, 15 H. P. 
RUSSIAN: Moscow Imperial Technical School, 10 H. P. 

NEW SOUTH WALES: Government of New South Wales, 160 H. P. 
TASMANIAN: Alexandria Battery, Hobart, 75 H. P. 

ENGLISH: Number unknown. Details not reported. Over 30 engines. 


Many others sold by agents, but not reported. 
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wa ENGINE CO, ERIE PA. 
% OVER 4500 IN USE. 


\\ MANUFACTURERS OF 


. Sh AUTOMATIC, STATIONARY & PORTABLE 


Sars = —-—- We ee 












SOUTHWARK FOUNDRY & MACHINE GO., Philadelphia, Pa. 





SOLE MAKERS OF THE 
PORTER-ALLEN AUTOMATIC ENGINE. 
Blowing Engines, Sesciiie eniiane. ‘ 

Centrifugal Pumps, Accumulators, 


Hydraulic Cranes, 
Boilers Tanks, etc. 





BESEQAUEIIT 


-—_| = 


GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
Iron and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, O. 
@@"Send for Circular and Price List No. A 





GAR R-YS 
CORRUGATED 
Q3dWI¥9D 
S,AYYuVS 








THE KANNEBERC ROOFINC CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


m Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Eic 
Write for Catalogues, Price Lists and Samples. 


, 








RON ROOFING 


CEILING &c. 
NEW LISBON, o 
AGENTS WANTED EVERYWHERE 








CAMBRIDCE ROOFING oo., Cambridge, 0.& Chatanooga, Tenn. 


Manufacturers of 


Plain, Rolled, Crimped 
Rage, Corrugas ted and Beaa- 
: oofing, Siding and Ceil 
ng 


PURE STEEL A SPECIALTY 


e@ Send for Descriptive 
Catalogue. 








—MANUFACTURERS OF— 


Steel Rootrings, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROUGHS, etc. 


WRITE US FOR PRICES. 
Address OFFICE NO. 223, CANTON, O 





Agents, Wanted. 
























SYKES’ All my Iron 
and Steel is re- 

IMPROVED rolled and box 
annealed, wel] 


ainted op 









uitable fur ell { 
Classes of 
buildings. 
y put on. ‘ il. 
SYRES TRON & STBBT. BROOFING CoO., 
md for Cireular and Price List. NILES oO and CHICAGO. ILL 
’ ** . - 


ano mention this paver 


STEEL 


6 
CORRUGATED 





FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Steel Castings Co., 





ma ENGINES # BOILERS 


SEND FOR CATALOGUE, 









CASTINGS 





WORKS: } OFFICE 
CHESTER, PA. 5407 LIBRARY ST., PHIADELPHIA, PA, 
























20 ‘Tem IRON ‘TRApDpeP Review. 











STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER. 


(HORIZONTAL, STYLE.) 








Set A is OT RRM See 





Removes all Impurities. Entirely Prevents Scale in SteamBoilers. 


OATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON. OHIO. 











NEW a BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all dé- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable 
pits Economy in Steam Consumption and Su 
m= rior regulation guaranteed. Self- contained 
== Automatic Cut-off Engines 12 to 200 H.P. for 

~ driving Dynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Saiem, O. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y, 
W. N. ROBINSON, 154 Washington St., Chicago, III. ROBINSON & CARY CO., St. Paul, Minn, 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 
A Perfect Smoke Burner. 
6 Washineton-st., Chicago. 


in Use, Over 2,600. 







performance, free by mail. Address 











W. S. HUTOHINSON. 












Sa CLEVELAND TWIST DRILL CO., ™*%sc?** 





SEND FOR CATALOGUE. Cor. Lake & Kirtland Sf8, Cleveland. | WRITE YOR DISCOUATS 


Kom ie BEST PULLEY 
| a }) ON EARTH. 


ee I, Jrcenrs Wa WANTED 


sane ae & MACHINE CO, 
Y¥YVYARREN.OHIO 














The EHart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Je WENDELL COLE, M. B., 
District Manager, Box 152, Chicago, I1l., or Box 84, Columbus, O. 




















a@N. B.—Also Agent for-Wm. SELLERS & Co.’s SPECIAL TOOL GRIND- 
ER and aes, DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








PEN EER Toy 


» AUTOMATIC INJECTOR. 


Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


42,000 in actual use. 
Sent on 3O days’ trial. 


PENBERTHY INJECTOR COMPANY,, 


Manufacturers, 
DETROIT, ~ MICH. 
C. H. PRESLEY, Agent, Cleveland, O. 


WE HAVE A NUMBER 
Of Second-hand Tools in A-1-Condition consistino of 
Planers, TLzathes, etc. 


Should this interest you, advise us and we will be pleased to quote you Prices. 
Address, 


THE PARKIN & BOSWORTH CO., °° "eS ci evecano, 0. 
PRESSED WROUCHT IRON OPEN TURN BUCKLES. 

















The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.,. CLEVELAND, Onto. 





REYNOLDS BROS., TOLEDO 


Hand Cat Files | WIRE & IRON WORKS 


Manufacturers of 


AND RASPs. 
We solicit the commercia | Brass and Wire Railings, 
— Wire and Iron Fencing, 
133 & 135 N. Water St. Roof resting, 
COLUMBUS, OHIO. Wire and Iron Window Guards, 


Old Files Recut and Stable Fixtures, 
Warranted Superior to And Builders’ Wire and Iron Work of every 


any Machine Cut and Description. 


Lead Tempered in the F. POWELL & CO., 








Awarded the GRAND PRIZE at the Paris Exhibition. 

















apes Send for price 
TOLEDO, OHID, 











CRAHAM TWIST DRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 
* 








WEBSTER’S “ VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 


Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA. 
TUS. Readily cleaned without stopping machinery. Al! parts accessible. 


FURNISHED ON TRIAL FOR ACCEPTANCE, 


Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for Ries purposes, (after receiving ful! information of 
every device in the market) we would be pleascd to call upon you personally, fat our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘“‘ Vacuum" Exhaust Steam 

over all p , coil, tubular or open heaters. Send for New Catalogue. 





WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, I11. 


Enterprise Boiler Company, Y°UNsstow™ 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHERT IRON AND PLATE WORK 


Of all Descriptions. 











ded [low pus pedmpp A 
ONIGNVILS Gussaud 


“AVaS 


Jobbers of all kinds of 
Roofing Materials. 
‘ONIZOOU NOU! 

















